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LOCKHEED-GEORGIA COMPANY
AIR FORCE PLANT 6

ENVIRONMENTAL SITE ASSESSMENTS
SUPPLEMENTAL INVESTIGATIONS

SECTION I - EXECUTIVE SUMMARY

On July 23, 1984 Lockheed-Georgia Company authorized The

Chester Engineers (Chester) to conduct hydrogeological

investigations at three locations identified as having

probable groundwater contamination. The three sites are

identified as follows:

1. B-58 Wing Test Facility (Industrial Area)

2. B-104 Gas Pump Area (Flight Line)

3. Position 58 Fuel Tank (Flight Line)

Existing monitoring wells at each of these sites had been

previously sampled by Chester during the March 1984 recon-

naissance investigations of Air Force Plant 6. The objec-

tive of the supplemental investigations documented in this

report was a determination of the nature and extent of the

contaminated groundwater. The emphasis was placed on vola-

tile organic Priority Pollutants.

Groundwater flows radially away from the B-58 facility.

Contaminated groundwater potentially is carried off Air

Force Plant 6 property in a northeasterly direction under

South Cobb Drive. One source of contamination is the

historic accumulation of minor spills from solvent drum

handling procedures. The possibility of active leakage from

within B-58 requires further investigation. Additional

Lockheed-GA
3276-14/11-84



investig-tions are required to further document the extent

of contamination. Access off Federal property will be

required. Extended pump tests are required to determine the

feasibility of pumping as a remedial measure. Long term

groundwater monitoring will be required.

The B-104 Gas Pumps are located adjacent to the C-S Wash

Rack ponds. Two small separate areas of contamination are

present. The first represents the combined impact of the
Wash Rack ponds and unknown historic fuel spillage at two

above ground fuel storage tanks. The second area of slight

contamination is in the immediate vicinity of the under-

)ground gasoline tank at the gas pumps. Since groundwater

quality at the gas pumps improved during Chester's study,

there may not be any active leakage from the underground

tank. Tank pressure testing is recommended. No additional

investigations or remedial measures are recommended at this

time due to the limited extent of the problem. Groundwater

monitoring should be continued in conjunction with the C-5

Wash Rack pond RCRA network.

The Position 58 fuel tank services fueling operations along

the Flight Line. There appears to be an active fuel leak at

the underground tank. The visible presence of jet fuel is

limited but the situation may be deteriorating. In Septem-

ber there was 18 inches of fuel in Well 13 next to the tank.

A breakout of fuel seepage into the adjacent stream could

occur at any time. A second separate area of more general

contamination originates beneath the Flight Line ramp.

immediate remedial actions should include pressure testing

the tank and fuel recovery from Well 13. Excavation to

locate and repair the leak may be necessary. Additional

monitoring wells should be installed along the Flight Line

Lockheed-GA
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to further define the extent of contamination along the3 Flight Line ramp. Long term groundwater monitoring is

"I required and groundwater recovery operations may be neces-
'.1,-Isary. Stream quality leaving the area is presently satis-

factory and should remain the environmental performance

bench mark.

This study provides further documentation that Air Force

Plant 6 is a complex industrial site. A comprehensive

strategy for groundwater quality management needs to be

adopted because the various remedial actions have over-

lapping program requirements. Fortunately contamination

appears to be crossing the property line only at the B-58
Wing Test Facility.

Lockheed-GA
3276-14/11-84
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LOCKHEED-GEORGIA COMPANY
AIR FORCE PLANT 6

ENVIRONMENTAL SITE ASSESSMENTS
SUPPLEMENTAL INVEST IGATI ONS

SECTION VI - SUMMARY OF FINDINGS

A. GENERAL

The present investigation has documented the existence

of two additional areas of contaminated groundwater
which will require remedial measures. This reinforces

the general conclusions stated in the basic report

concerning groundwater management requirements. The

most important future planning aspect is the need to

have an overall management framework which will be able

to integrate the various remedial measures. Most

projects will have common study elements. For in-

stance, there should onily be one study of handling,

conveyance, pretreatment, and treatment requirements of

water from the sites where groundwater recovery is

required. These study elements in turn must phase in
with changes required at the Industrial Waste Treatment

Plant to affect closure of the B-10 Aeration Basin. As

a second example, there should be a single unified

study to determine the feasibility of enhanced in-situ

biodegradation. There is also the need to coordinate

the various sampling programs and to have an infor-

mation management system capable of handling what will

be a rapidly expanding site data base.

Lockheed-GA
3276-14/11-84



B. B-58 WING SEAL FACILITY

The objective of this reconnaissance study was to

define the nature and extent of the contaminated

groundwater which had been discovered by Chester in

r MW-7 outside the B-58 Wing Seal facility. Four addi-

tional monitoring wells were installed. A fifth wella could not be completed due to a bedrock drilling
requirement which was not anticipated. The major

findings may be summarized as follows:

1. The B-58 facility is situated on a nose of land
such that groundwater flows radially away from the
site toward the property boundary.

2. Significant solvent contamination exists with
l,l,l-trichloroethane the most significant con-
stituent at concentrations of 10-15 mg/L. This
conforms to the major solvent usage at the
facility.

3. The present study did not completely define the
limits of the contamination at the property line.
Additional bedrock wells will be required.

4. Contamination has entered the weathered bedrock.
The water table appears to seasonally recede into
the weathered bedrock zone.

5. It is highly likely that contaminated groundwater
has crossed the Air Force Plant 6 property
boundary in a northeasterly direction under South

Cobb Drive.

6. There may be two sources of contcamination. There
have almost certainly been historic leaks and
spills from the solvent drum handling operations.
The possibility of an active leakage source from
within the B-58 building requires further inves-

tigation.

7. Remedial groundwater measures will be required.I Groundwater pumping should be utilized to recover
the most significantly contaminated water at least

Lockheed-GA
3276-14/11-84
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on a trial basis. In addition, the opportunities
for in-situ biodegradif-ion should be evaluated.

8. Additional investigations will be required to
further define the causes and extent of the con-
tamination. off-site property access will likely
be necessary.

The requirement for long-term remedial measures will depend

upon the extent of off-site contamination. That portion ofU the contaminant plume which is remaining within the Storm-
water Detention Basin No. 2 watershed and not moving off-

site is a lower priority environmental concern.

C. B-104 GAS PUMP AREA

The investigation of the B-104 Gas Pump area was

triggered by the discovery of contamination during the

study of the adjacent C-5 Wash Rack ponds. Potential

sources include the underground tank at the gas pumps

and the two above ground tanks located by the ponds.

Five additional monitoring wells were installed to

further assess the extent of contamination in the area.

The major findings are as follows:

1. Groundwater flows in a north to northeast direc-
tion with probable discharge into the main stream
draining the Flight Line area. No volatile
Priority Pollutants have been found in this stream
as it exits Air Force Plant 6.

2. Moderate contamination is confirmed at MW-32-
This well may be impacted both by seepage from the
Wash Rack ponds and indeterminate historic spill-
age at the two storage tanks.

3. Contaminant levels at the Gas Pumps dropped sig-
nificantly during the study. There is no indica-
tion of major leakage from the underground gaso-
line tank. Some low level solvent sources may
also be present.

Lockheed-GA
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4. A strong smell of jet fuel was present in the
groundwater at the Engine Test Stand facility. No
volatile organic Priority Pollutants were
detected. There is no visual evidence of fuel in
the water.

5. The area of groundwater contaminated with volatile
organic Priority Pollutants appears to be limited.

6. The underground storage tanks should be pressure
tested for evidence of leakage.

7. It does not appear that any remedial measures
other than closure of the Wash Rack ponds are
warranted at this time.

8. Continued groundwater monitoring should take place
in conjunction with the monitoring of the Wash
Rack pond RCRA well network. No further investi-
gations are necessary unless there is a further
deterioration of groundwater quality which would
indicate the presence of active contaminant
mechanisms.

D. POSITION 58 FUEL TANK

The underground jet fuel storage tank at Flight Line

Position 58 is a major element in the fueling-defueling

operations which occur along the Flight Line. The

present investigation was triggered by Chester's obser-

vation of fuel in MW-13 adjacent to the tank. Fuel had

not been previously observed in this well. Four addi-

tional monitoring wells were installed to further

define the nature and extent of the problem. The major

findings are summarized as follows:

1. There is significant active leakage from the tank
or immediately adjacent underground fuel lines.
The amount of fuel in the grotcndwater at MW-13
appeared to increase during the course of
Chester's study. There was 18± inches of floating
fuel in NW-13 at the time of Chester's last in-
spection on September 11, 1984.

Lockheed-GA
3276-14/11-84
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2. Visible fuel contamination is limited to the
immediate area of the tank. There is the definite
possibility of a fuel breakout into the stream
drainage way located next to the tank.

3. The upgradient well (MW-48) along the patrol road
has no visible fuel or chemical odor but exhibits
significant concentrations of fuel related parame-
ters. The conclusion is that there are/have been
indeterminate fuel leaks or spillages in the fuel
handling system in the ramp area.

F4. The stream should act as a groundwater discharge
point. Stream quality is good with only traces of
volatile organics being present.

f5. The situation at Position 58 should be treated as
I an active on-going spill unless proven otherwise.

Additional investigations and remedial actions
should be accorded the highest environmentalI priority due to the possibility of fuel seepage
into the stream.

6. The underground tank should be pressure tested to
determine if it is leaking. Excavation to deter-

mine the nature of the leakage may be required.

7. Immediate groundwater recovery measures should be
implemented at MW-13 at least on a test basis to
determine the amount of fuel which may be recover-

Iable. Groundwater pumping could control the
situation if the source cannot be firmly identi-
fied or repairs affected immediately.

18. The contamination discovered in MW-48 will repre-
sent a longer term groundwater management problem.
Additional monitoring wells should be drilledI along the patrol road to determine the lateral
extent of contamination. The placement of wells
on the ramp area is not recommended at this timef pending further consideration of the situation.

9. The definition of remedial measures will depend
upon the results of further investigations defin-Iing the extent of the contamination. The nearest
industrial sewer is at the API behind Position 61.
The suitability of this sewer (which presentlyI discharges to the C-5 Wash Rack pond headworks)
for groundwater recovery operations should be
evaluated as part of the recommended overall study

tockheed-GAI 3276-14/11-84
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of the capacity of the wastewater handling system
to accept a groundwater quality control mission.

10. Long term continued mo~iitoring of groundwater
conditions will be required. The final assessment
of environmental performance should be stream
quality as it crosses the Air Force Plant 6
property line into Dobbins Air Force Base.

E. SUMMARY ASSESSMENT

This study has provided further evidence that Air Force

Plant 6 is a complex industrial site where groundwater

quality management must be approached in a coordinated

manner. The implementation of remedial measures should

reflect both regulatory requirements and environmental

priorities. Environmental priority should go to situ-

ations where there is actual or potential imminent

danger. The high danger of fuel seepage into the

stream at Position 58 and the possibility of signifi-

cant contaminant transport off site at the B-58 Wing

Seal facility should be considered environmental prior-

ities.

I

Lockheed-GA
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:to further define the extent of contamination along the

Flight Line ramp. Long term groundwater monitoring is

required and groundwater recovery operations may be neces-

sary. Stream quality leaving the area is presently satis-

factory and should remain the environmental performance

bench mark.

M This study provides further documentation that Air Force

Plant 6 is a complex industrial site. A comprehensive

strategy for groundwater quality management needs to be

adopted because the various remedial actions have over-

2 lapping program requirements. Fortunately contamination
appears to be crossing the property line only at the B-58

3Wing Test Facility.

2

[a
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LOCKHEED - GEORGIA COMPANY
AIR FORCE PLANT 6

ENVIRONMENTAL SITE ASSESSMENTS

SECTION I - EXECUTIVE SUMMARY

On February 27, 1984 Lockheed-Georgia Company authorized The

Chester Engineers (Chester) to initiate a series of environ-

mental investigations at three sites considered to have

potential groundwater contamination problems. The three

sites are identified as follows:

1. Trichloroethylene (TCE) spill at Building 76
(Industrial Area)

2. C-5 Wash Rack ponds (Flight Line area)

3. Position 19 (Flight Line area)

The investigation of the TCE spill was scoped as a recon-

naissance investigation of the entire Stormwater Detention

Basin No. 2 drainage area. Groundwater flows to the axis of

the valley following the topcgraphy. Groundwater in the

immediate vicinity of the spill is contaminated (TCE >300

mg/L) but limited in areal extent. A broad 7one of lesser

contamination extends beneath the active landfill. Ad-

ditional contaminant sources from current and historic

maintenance areas appear to be present. The active landfill

does not appear to be a significant contaminant source.

Groundwater quality downgradient of the landfill is good

with only minor concentrations of volatile organics.

Groundwater recovery and treatment is recommended for the

immediate spill area. Some additional investigation and

continued monitoring is recommended. No other major remedi-

al actions are recommended at this time.

The C-5 Wash Rack ponds were studied to determine whether

the facility should be a RCRA regulated unit. Sampling of

Lockheed-GA Q-17
3276-08/10-84



the pond water, sediments and soils indicated high concen-

trations of organics, chiefly methylene chloride. A moni-
toring well system revealed the downgradient presence of
organics other than those found in the Wash Rack ponds. The

adjacent gasoline storage tank area is a potential contami-
nant source. The Wash Rack ponds should be closed in

accordance with RCRA requirements. No other remedial
measures are recommended at this time pending continuing

monitoring information.

The study at Position 19 was designed to determine the
extent of jet fuel contamination at two underground storage
tanks. Additional monitoring wells indicated that the

presence of jet fuel is limited to the immediate tank area
and that the groundwater discharges directly into the

adjacent drainage way. Some fuel seepage is present at the

stream bank but is not degrading the stream. Evidence of
solvent contamination was also discovered. This could

result from either historic usage or a leaking industrial
sewer. This site is considered to be a low level environ-
mental priority. Recommended remedial measures include tank

testing, fuel recovery, and continued monitoring to deter-

mine the source of the solvents.

One of the most significant project findings is the need to

coordinate all groundwater remedial activities. It may be

possible to place some contaminated soil and sediments into
the waste disposal basin prior to its final closure. The

operations of the Industrial Waste Treatment plant need to
be reviewed as to its capacity to accept groundwater from

various remedial action areas. This assessment should

include conveyance requirements.

Lockheed-GA
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This project has concluded that Air Force Plant 6 is a

complex industrial site with a wide variety of groundwater

problems. All problems may not yet have been discovered.

While there are many areas of contaminated groundwater.

There does not appear to be any offsite impact at the

conclusions of this phase of investigation. The presently

planned groundwater projects should lead to significant long

term improvements in groundwater quality.

I

Lockheed-GA
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LOCKHEED-GEORGIA COMPANY
AIR FORCE PLANT 6g ENVIRONMENTAL SITE ASSESSMENTS

SECTION VII - SUMMAARY OF FINDINGS

A. GENERAL

One of the objectives of this project was the develop-
ment of a comprehensive overview of the groundwater
quality management problem at Air Force Plant 6. The

23 following general conclusions have been developed
) during the course of this investigation.

1. Air Force Plant 6 is a complex industrial site
with many overlapping groundwater quality con-
cerns. The historic wide variety of open air
maintenance activities and the numerous fuel and
solvent handling operations have created a situa-
tion where some measure of impaired groundwater
quality is presently documented or could be found
in most areas of the Air Force Plant 6/Dobbins
complex.

2. There does not appear to be any known condition
which is creating offsite contamination.

3. While all groundwater contamination represents an
unacceptable condition, not all situations repre-
sent equal threats to the environment or to
groundwater use. Environmental action priority
must be established and those situations causing
the greatest threat pursued first.

4. The remedial action program must be coordinated
with the overall operation of the water and solid
waste treatment programs. This will require
consideration of both conveyance systems and the
ability of the B-10 treatment plant to accept raw
wastewater from the C-5 Wash Rack and solvent
contaminated groundwater. Some temporary treat-
ment procedures or facilities may be required.

5. It presently appears that an in-place closure of
the industrial waste sludge disposal basin should
be environmentally acceptable. There does not

Lockheed-GA
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appear to be any technical reason why some of the
contaminated soil and C-5 Wash Rack pond sediments
could not be placed into the disposal basin as

I part of the closure operation.

6. The number of groundwater monitoring points will
continue to increase with impending Groundwater
Quality Assessment Plans at the B-10 Aeration
Basin and TCE spill area. The sampling schedules
for all continuing monitoring purposes should be
coordinated. Thus, for example, all quarterly
samples should be taken at the same time. This
will facilitate basewide comparisons of con-
ditions.

7. The large number of sample points will create an
information management problem. A Data Base
Management System should be established for the
various ground and surface water sampling points.
This should include a uniform monitoring well
identification code which eliminates present
duplicate designations.

I B. TRICHLOROETHYLENE SPILL AREA 4'C

The investigation of the trichloroethylene spill was

scoped so as to provide a reconnaissance survey of the

entire Stormwater Detention Basin 2 drainage area.

j Chester has documented the existence of numerous

containment sources or apparent sources all of which

appear to have overlapping impact areas.

The entire Basin No. 2 drainage basin should be inves-

tigated and managed as a single environmental unit.

The major project findings include the following:

1. Basin No. 2 appears to be a closed basin with the
major axis of groundwater flow in a northeasterly
direction down the center of the valley.
Groundwater flow from the basin perimeter flows to
the valley axis.

2. Significant TCE contamination (>100 mg/L) is I
limited to the immediate area of the spill.

!
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3. The TCE plume follows the major axis of
groundwater flow down the valley.

4. only minor amounts of organic contaminants are
crossing the Air Force Plant 6 property line at
Basin No. 2.

5. Contaminated infiltration into the storm sewer is
a long term problem. Present planning should
consider the aeration of Basin No. 2 a permanent
requirement.

6. The Active landfill does not appear to be a
significant source of either organic or inorganic
contamination. Some additional documentation is
required.

7. Other presently indeterminate sources of organic
contamination may be present. These include
historic and present maintenance operations and
chemical storage areas.

8. only minor soil contamination is present in the
empty drum area at the B-96 slosh test building.

9. The Groundwater Quality Assessment Plan should
include a pilot test of the recovery of contamn-
inated groundwater at the TCE spill site.

C. C-5 WASH RACK PONDS S vkz'-C U

The investigation at the C-5 Wash Rack ponds provided

for an extensive documentation of the wastes present in

the ponds and an assessment of potential groundwater

quality contamination. The following conclusions have

been established.

1. The ponds could possibly represent a future
environmental hazard due to the presence of high
concentrations of organics in the pond waters and
sediments.

2. Groundwater flows to the north discharging to the
easterly flowing stream which is the main drain
for the Flight Line area.

Lockheed-GA
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I3. The ponds appear to have a minimal impact on
groundwater quality.

4. The area downgradient of the ponds does exhibit
organic contamination but may not be related to
the ponds. The gasoline storage tank area adja-

cent to the ponds may be an environmental factor.
5. The four wells around the perimeter of the ponds

may be used for RCRA monitoring purposes.

6. The C-5 Wash Rack ponds should be closed as soon
as possible according to RCRA procedures.

ID. POSITION 19

) I Flight Line Position 19 was investigated to determine
probable sources and environmental impacts of jet fuel

Iobserved in the groundwater. Significant project
findings are as follow:

I1. Groundwater in the vicinity of Position 19 dis-
charges into the drainage ditch.

12. The area impacted by the jet fuel is restricted to
the immediate vicinity of the two undergroundj tanks.

3. Solvents were found in the groundwater in wells
not affected by the jet fuel. A separate solvent
source is indicated.

4. Solvent usage in this area has not been de-
termined. Leakage from the industrial waste sewer

is a possibility.

5. The fuel tanks should be pressure tested forj evidence of leakage.

6. Fuel recovery should be attempted to limit seepagej into the stream.

7. If either the fuel tanks or t'he industrial waste
sewer are shown to be leaking, corrective measuresI might entail severe disruption of Position 19
operations. A modest fuel recovery program should

Lockheed-GA
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provide an adequate level of environmental pro-

tection unless the rate of leakage increases.

8. Continued monitoring is required.

9. The Position 19 situation is a low level priority
in comparison to other groundwater problems.

E. SUMM.ARY ASSESSMENT

Groundwater quality management at Air Force Plant 6
will be as complex as the varied industrial activities

which have occurred on the facility. Chester's present

study and the Assessment Plan at the Industrial Waste

Disposal Basin have each provided evidence of addition-

al previously unknown groundwater problems. This is

not unexpected considering the nature of the facility.

other old or newly developed problems will almost

certainly be documented in the future.

The contamination at individual sites extends across a

broad range of concentrations. Fortunately, there

appear to be only minor amounts of contaminants leaving

the Federal property and no known or anticipated

groundwater use has been affected. The ongoing pro-

grams of continuing investigation and recommended

remedial actions should be adequate to protect and

restore the environment. The programs should be

managed in a comprehensive and timely fashion to permit

proper consideration of wastewater, groundwater re-

covery, and solid waste handling requirements. The T
cost-effectiveness of remedial action programs must be

balanced against actual environmental tnreats.

Lockheed-GAQ
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ULOCKHEED-GEORGIA COMPANY
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TECHNICAL REVIEW OF
INSTALLATION RESTORATION PROGRAM1 PHASE II WORK PLAN

A. INTRODUCTION

The Air Force Installation Restoration Program (IRP)

was initiated with the objective of identifying loca-

tions where historic waste disposal practices or spills
I have created adverse environmental conditions. At

Air Force Plant 6 Phase I of the IRP was completed by

CH2M-Hill. Twelve potential locations of contaminated

groundwater were identified. These are listed in

Table 1 and located on Figure 1. The work plan for

Phase II of the IRP has been prepared by Environmental

Science and Engineers and is currently undergoing

agency review. Lockheed provided Chester with the

June 14, 1984 version of the Phase II work plan and

J requested that Chester review that document as

Lockheed-Georgia's hydrogeological consultant.I
Within the last year Chester has undertaken a series of

investigations for Lockheed at a number of the IRP

sites. Chester's studies have represented an initi-

ative by Lockheed to accelerate the IRP process to meet

and anticipate regulatory requirements. Chester has

been involved at the following IRP. sites.

Site 1 - Industrial Waste Disposal Basin. Chester

J prepared the RCRA Groundwater Quality Assessment Plan,

has monitored its implementation by Wilson and Company,

J and is responsible for recommending final closure

measures.

Q-27
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J TABLE 1

INSTALLATION RESTORATION PROGRAM

]STUDY LOCATIONS

1. Industrial Waste Sludge Disposal Basin

2. Existing Landfill

3. Oil Landfill

4. Sanitary WWTP Sludge Disposal Area

5. Stormwater Retention Basin No. 2

6. B-10 Aeration Basin

) ] 7. Position 65 - C-5 Wash Rack Ponds

8. B-96 Slosh Test Building

9. Trichloroethylene Spill

10. JP-5 Fuel Spill No. 2

11. JP-5 Fuel Spill No. 1

12. Sodium Dichromate Spill

]
]
]
]
]
I
]
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i Site 2 - Existing Landfill. The Landfill is within the

area studied by Chester as part of the IRP Site 9

] Trichloroethylene Spill.

Site 3 - Past Landfill. Chester has reviewed the
status of this site because of the overlap with the

Industrial Waste Disposal Basin study area.

Site 4 - Sanitary WWTP Sludge Disposal Area. Chester

J has provided laboratory analyses of sludge samples and

has reviewed the information generated on this site as

Ia tangential investigation of the Waste Disposal Basin.

Site 5 - Stormwater Retention Basin No. 2. Chester has

investigated this site as part of the IRP Site 9

Trichloroethylene Spill.

Site 6 - B-10 Aeration Basin. Chester has performed

the RCRA groundwater monitoring and is currently

preparing a RCRA Groundwater Quality Assessment Plan

]for this facility.

]Site 7 - C-5 Wash Rack Basin. Chester has completed an

environmental assessment of this site in a report dated

1November 8, 1984.

Site 8 - B-96 Building. Chester has partially inves-

tigated soil conditions in this area.

]Site 9 - Trichloroethylene Spill. Chester has complet-

ed an environmental assessment of this site in a report

]dated November 8, 1984.
]
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Site 10 - JP-5 Fuel Spill No. 2. Chester has performed

limited sampling on wells in this area as part of the

B-10 Aeration Basin studies.

Chester has not been requested to consider IRP sites 11

and 12 and has no operating knowledge of environmental

conditions in those areas. The remainina sections of

this report comment on the proposed IRP Phase II

activities in light of Chester's recent investigations.

B. SITE 1 - INDUSTRIAL WASTE DISPOSAL BASIN

The Groundwater Quality Assessment Program implemented

by Wilson and Company appears to have satisfactorily

determined the horizontal and vertical extent of

contamination. Quality problems are related to the

presence of common inorganic salts and organic sol-

vents. Toxic heavy metals are not a significant factor

Iin the groundwater.

The Phase II work program proposes a Gecnics EM-31

Terrain Conductivity Survey and vertical electrical

resistivity soundings. An electrical resistivity

survey has already been performed on this site.

Additional field investigations are not required as

they would be redundant to that already executed.

I C. SITE 2 - EXISTING LANDFILL

As part of Chester's study of the TCE spill one shallow

well (MW-29) was placed in a downgradient position from

the active landfill. Conductivity is at background
levels. Some organic contamination is present but the

impact of the landfill is obscured by the many other

1 Lockheed-GA
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I possible organic contaminant sources identified by

Chester as being present in upgradient areas. Chester

1 has recommended that the entire Stormwater Basin No. 2

watershed be considered a single integrated study unit.

1 The IRP-

The two

upgradient locations shown in the work plan might be

located within the fill material. Operations in the

1 area obscure the actual upgradient extent of landfill
material. Two somewhat further upgradient wells are

I already present, i.e., MW-5 and MW-27. Both of these

wells have organic contamination. Upgradient con-

j ditions from the landfill are therefore reasonably

defined within the shallow aquifer. The one downgradi-

ent well installed by Chester is not sufficient to

firmly ident.ify downgradient conditions.

fl The site information developed by Chester suggests that

the active landfill is not a significant source or

I organic or inorganic contamination especially consider-

ing the surrounding environmental factors. Chester has

I recommended additional monitoring of the landfill as

part of the Georgia EPD required Groundwater Quality

j Assessment Plan triggered by the trichloroethylene

spill. The components of that study which would

further define landfill conditions are

1 Lockheed-GA 32
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D. SITE 3 - PAST LANDFILL

The past landfill has been extensively studied as part

of the Waste Disposal Basin study. Chester does not

]believe that any further field investigations are

required in this area. The IRP work plan calls for an

EM-31 Terrain Conductivity Survey.

E. SITE 4 - SANITARY WWTP SLUDGE DISPOSAL AREA

The IRP work plan calls for an EM-31 survey and four

shallow monitoring wells. The Wilson Waste Disposal

Basin study was forced to investigate the sanitary

jsludge landfill area because of its interactions with

the waste basin contaminant plume. Resistivity pro-

files were run along the perimeter of the site.

Monitoring wells D-3, E-5, and E-6 were drilled at the

locations presently being recommended by the IRP.

iExtensive analyses have indicated the presence of some

organic contamination.I

Chester recommends that no further work at

J this site be performed until Georgia EPD has had an

opportunity to review the existing information. This

site appears to be a relatively low level environmental

priority.

j F. SITE 5 - STORMWATER RETENTION BASIN NO. 2

J The IRP program calls for the placement of three

monitoring wells around the basin. Two would be

J downgradient and one would be a lateral influent

position from the B-96 area. Chester placed MW-30

through the basin dike to monitor groundwater as it

Lockheed-GA Q-33
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exits Air Force Plant 6 property. Relatively minor

traces of organic contaminants are present and the

S] basin sediments do not appear to be a reservoir of
contaminants. Basin water quality is determined by the

1 storm sewer quality.

G. SITE 6 - B-10 AERATION BASINI
The IRP does not recommend any additional field studies

) Isince the B-10 basin is under active study by Lockheed.
At Lockheed direction, Chester is presently preparing a

1 Groundwater Quality Assessment Plan for this area.

H. SITE 7 - C-5 WASH RACK PONDS

Chester has completed an extensive study of the C-5
Wash Rack Ponds and the downgradient area. Pond

closure is required and Georgia EPD has indicated that

1 a further RCRA Assessment Plan will be required. The

IRP work program calls for a review of current study

1 information.

1 I. SITE 8 - B-96 SLOSH TEST BUILDING

The IRP work plan calls for a review of current study

information. Chester has performed a limited amount of
soil sampling in the empty drum storage area. Minor

1 soil contamination is present. Chester has not recom-
mended further study of the area because of its rela-

~tive unimportance. Chester has
th

I Lockheed-GA Q-34
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i J. SITE 9 - TRI, \,.,.ETHYLENE SPILL

I Chester has ...."" ted an initial study of this area and
determined t i t is only a part of a very complex

I groundwater Il"A"i,±ment situation that is present in the
Basin 2 wateth Chester has determined that TCE is

present in co'kt,' trations greater than 100 mg/L beneath

the spill at-,h

t Chester has prepared an outline for

this plan. i V oposed work program includes shallow

and bedrock ',,,,"'4ring wells, field analysis of soils

J using photoi , Aion or organic vapor analysis to be

followed by Ik .tatory GC/MS analyses of selected

j samples, and k t recovery of highly contaminated

groundwater. i" location of contaminated soil will

equire test "' I ing since the entire area is either

asphalt or cci....

The IRP work o for an OVA soil survey does not

mention any te.p ,,ring requirements.

K. SITE 10 - JP- SPILL NO. 2

The spill art iQ located lust south of the B-10

I Aeration Basli %hester's work to date has indicated
that the cont%4""Aled plume from the B-10 basin moves

I under part of f ruel epill area. The IRP work plan
calls for an OA " i survey but no test borings.

The RCRA Assek",,, Plan presently being prepared by

Chester for , P-IC Basin necessarily includes

I consideration ,i tli ex!fting wells in the fuel spill

area. The exLs, , wellZ would be sampled for volatile

Lockheed-GA
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I organic Priority Pollutants with the scan extended to
include fuel related volatiles. If fuel components are

J found in the fuel farm wells and are not traceable back

to the B-10 Basin then further soil borings and labo-

Jratory analyses are indicated. If fuel components are

not found in the groundwater, this would indicate that

the fuel has successfully been held in place, possibly

I degraded, an not an apparent environmental factor. The

B-10 Aeration Basin study will, therefore, provide

Ii adequate consideration of this fuel spill area.

JL. SITE 11 - JP-5 FUEL SPILL NO. 1

J Chester is not familiar with the details of this

situation but the IRP proposal to collect a composite

surface soil sample seems reasonable. Due to the

possible wide spread occurrence of solvent contamina-
tion along the Flight Line area, the soil sample should

also be analyzed for volatile Priority Pollutants.

Chester also recommends the placement of a shallow

J monitoring well with analyses for volatile Priority
Pollutants. This well would be useful in the overall

j evaluation of Flight Line conditions.

M. SITE 12 - SODIUM DICHROMATE SPILL

Chester has not performed any investiLgations in thisIarea. The IRP investigation program appears to be

reasonable, but Chester recommends several additions to

I the program as follows:

j1. Stream water samples should be collected at the

same points as the stream sediment samples.

ILockheed-GA Q-36
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2. Leachable chromium in the sediments should also be

determined using the ASTM Method "A" water leach-
ate method.

1 3. The monitoring wells should be analyzed for
volatile organic Priority Pollutants. This would
help extend knowledge of overall conditions along
the Flight Line area.

N. GENERAL COMMENTS

The overall IRP approach to Air Force Plant 6 should be

updated to account for the information presented by

) 1Chester in our November 8, 1984 report and Georgia EPD

regulatory requirements. Particular attention is drawn

to the fact that the most significant environmental

concerns are related to organic solvents, not toxic
metals. In this respect, the total organic halogen

I(TOX) test has not proven to be particularly useful as
a screening mechanism. Chester believes that given our

current knowledge about Air Force Plant 6 it is much

more pragmatic to go directly to a GC/MS volatile scan

Jrather than use the TOX test. At best, the TOX results
will likely be ambiguous enough that confirmation

testing will be required. The delay and cost of

resampling would likely be more costly and certainly

less efficient than running the GC/MS analysis in the

first place.

I
I

I
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LOCKHEED-GEORGIA COMPANY
AIR FORCE PLANT 6
B-10 AERATION BASIN

GROUNDWATER QUALITY ASSESSMENT PLAN

SECTION I - EXECUTIVE SUMMARY

This Groundwater Quality Assessment Plan has been prepared

in accordance with the requirements of Chapter 391-3-11-10

of the Georgia Rules for Hazardous Waste Management which

adopt and incorporate by reference 40 CFR Part 265.93(d) (3)

Interim Status of groundwater quality monitoring regula-

tions. The initial quarterly samples obtained on April 23,

1984 and verified by samples obtained on June 6 and Au-

gust 10, 1984, indicated significant differences between the

upgradient and downgradient monitoring wells at the Indus-

trial Waste Treatment Facility B-10 Aeration Basin.

The Georgia Environmental Protection Department (EPD) was

informed of the finding of groundwater contamination at an

Environmental Briefing held on September 10, 1984. Lockheed

subsequently requested permission from EPD to implement a

groundwater quality assessment program at this facility. By

letter dated October 3, 1984 EPD encouraged Lockheed to

pursue early implementation of an assessment program. This

document represents the work plan for an assessment program.

The assessment program must be capable of determining:

i. Whether hazardous waste or hazardous waste con-
stituents have entered the groundwater,

2. The rate and extent of migration of hazardous
waste or hazardous waste constituents in the
groundwater, and

3. The concentrations of the hazardous waste or
hazardous waste constituents in the groundwater.

Lockheed-GA
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The work plan presented in this document is broken down into

five investigative phases comprising 18 separate task

elements. Many of the task elements represent concurrent

investigations.

The detailed investigative elements outlined in this docu-

ment should not be taken as a definitive scope. The plan

execution should have some degree of flexibility so as to be

able to respond to the development of site information.

Groundwater investigations inherently involve an iterative

process of forming a conceptual model of site hydrogeologic

mechanisms, projecting expected conditions at various

points, and then confirming those expectations. Within this

framework, it is extremely important that all interested

parties to this study be kept informed as to study progress

and findings. This is required to permit the timely imple-

mentation of any necessary modifications to this plan.

Lockheed-GA
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3 VIII CONCLUSION AND RECOMENDATION

IA. Conclusion

Our investigations based on plant operating data, our

analyses, treatability studies and cost analyses demon-

strate the following:

1. Each of the two existing vacuum filtration system

is sized to produce 17,500 pounds per day of cake

containing 15 percent solid.

2. The proposed filter press would produce a drier
3cake (40% solid). The system is sized to produce

two batches per day, five days per week andr fifty-two weeks per year, and will generate about

145 cubic feet of sludge per day. The cost of the

dewatering facility, including the building modi-

I fications, is estimated at S369,000.

33. It will cost approximately $80 per cubic yard to

dispose of the filter press sludge in an on-site

3 secure landfill. The landfill facility is sized

for a disposal capacity of 28,000 cubic yard,

which will be adequate to handle industrial waste

treatment plant sludge for 20 years. The cost
includes an estimate of operating manpower and is

I presented in 1983 dollars.

k Lockheed, GA
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4. It will cost abour $120 per cubic yard to dispose

of the filter press sludges in an off-site secure

landfill. The estimate includes the cost of

U disposal, transportation and handling at the

Lockheed Plant.I
5. Lockheed disposes of the paint booth sludge as a

3hazardous waste off-site in a landfill. The

sludge can be chemically treated to render it

nonhazardous, but the overall process was found to

be uneconomical.

6. Incineration of the paint booth sludge would be a

preferred method of disposal. Based on our past

experience with similar. wastes, incineration of

the paint booth sludge would be technically

feasible. The cost for off-site incineration is

moo estimated at $66.36 per 35 gallon drum.

. Some 11% of the purchased solvent are resold as

spent solvents. A prepackaged, completely auto-

mated solvent recovery system rated at 110 gallons

per day would cost about $18,000 and will recover

at least 85% of the spent solvents presently sold

for reclamation. Further testing and field

investigations to determine which of the waste

(solvents) can be profitably recovered must be

made. These investigations would also help -n-

finding increased volume and type of solvents

which can be recovered and improve the pay back

period for the on-site solvent recovery system.

Lockheed, GA
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8. A 125,000 gallon fuel oil storage facility will

enable the plant to burn all of the waste aviation

fuel in the Flight Line boilers. The facility

will cost $181,900 and save $57,700 per year in

fuel cost.

9. If acceptable to the regulatory agencies, capping

of the existing surface impoundment by installing

an impervious liner would be the most cost

effective means to close the facility. The

capping will minimize the surface run-on and

precipitation from entering the impoundment,

reduce the quantity of leachate from the

impoundment, and thereby minimize the potential

contamination of the groundwater. The estimated

cost for capping the impoundment is $171,000. In

addition, $66,650 will be required for engineering

and construction management of the capping

operation.

10. The next feasible option to close the surface

impoundment would be to physically stabilize the

sludge. Before a final recommendation is made,

however, the cementation process must be further

investigated. This would entail leachate analyses

of the stabilized sludge as well as a more

thorough charcterization of the sludge itself. An

order of magnitude cost estimate shows, the cost

of stabilizing the sludge with on-site disposal

would be $2,091,000. A cost of $94,500 for

engineering and construction manaQement will be

required for the implementation of this option.

Lockheed, GA
32--D6/3-84 D42



11. The last option to close the impoundment would be

to dispose of the material in a secure landfill.

The cost for hauling, off-site secure landfilling

and restoration of the impoundment is estimated at

$3,540,000. This option would require an

additional expenditure of $38,000 for engineering

and supervising the sludge removal activity.

B. Recommendation

1. The existing vacuum filtration system should be

replaced with a filter press dewatering facility.

The vacuum filters may be maintained to provide

back-up for the filter press.

| 2. On-site land disposal of the currently generated

wastewater treatment plant sludge is slightly less

than off-site disposal. However, over the long

run it will be more advantageous for the plant to

dispose the waste off-site.

3. Continue to dispose of the paint booth sludge

off-site, but contract an incineration companv

rather than landfill company for its disposal.

This will reduce the long range liability.

4. Install 125,000 gallon waste aviation fuel tank tc

enable to burn the waste fuel on-site.

5. Implement the hazardous waste drum handling

procedures so that the waste drums are moved off

the site in less than 90 days.

Lockheed, GA
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6. Upgrade the B-32 drum storage site so th~t it can

handle the hazardous waste drums without any

adverse environmental impacts.

7. Install a spent solvent recovery system even

though some of the spent solvents would be
required to be disposed off-site.

8. Send spent salt baths to off-site disposal fac-

lities.

39. Capping of the existing impoundment would be the

most cost effective method for closing the opera-

tion. As previously indicated, however, a finalU recommendation for closing the facility must await

the results of the groundwater assessment plan.
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g IN EXECUTIVE SUMMARY

3A. Introduction

3 1. CH2M HILL was retained by the Air Force Engineering

and Services Center (AFESC) on August 27, 1982. to

conduct the Dobbins AFB Records Search under

Contract No. F08637 80 G0010 0008.

32. The Department of Defense (DoD) policy was directed

by Defense Environmental Quality Program Policy

Memorandum (DEQPPM) 81-5 dated 11 December 1982.

and implemented by Air Force message dated

21 January 1982 as a positive action to ensure

compliance of military installations with existing

environmental regulations. DEQPPM 81-5 reissued

and amplified all previous directives and memoranda
on the Installation Restoration Program. The

3 purpose of the DoD policy is to identify and fully

evaluate suspected problems associated with past3 hazardous material disposal sites on DoD facilities,
to control the migration of hazardous contamination

from such facilities, and to control hazards to

health and welfare that may have resulted from theseI past operations.

3. To implement the DoD policy, a four-phase installation

I Restoration Program has been directed. Phase 1,

the records search phase, is the identification of

potential problems. Phase 11 (not part of this

contract) consists of follow-on field work as

determined from Phase I. Phase Iha consists of a

preliminary survey to confirm or rule out the
presence and/or migration of contaminants. If the

I Phase Iha work confirms the presence and/'or migration
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of contami~nants, then Phase Ib field work would
be conducted to determine the extent and magnitude3
of the contaminant migration. Phase III (not part
of this contract) consists of a technology base3

development study to support the development of

project plans for controlling migration or restoring

the installation. Phase IV (not part of this
contract) includes those efforts which are required

to control identified hazardous conditions.

4. The Dobbins AFB Records Search included a detailed

review of pertinent installation records, contacts

with 12 other agencies for documents relevant to3

the records search effort, and an onsite base
visit conducted by CH2M HILL during the week of3

December 7 through December 11, 1981. Activities
conducted during the onsite base visit included

interviews with 45 past and present base employees,

ground tours of base facilities, and a helicopter

overflight to identify past disposal areas.

5. The installations addressed in this records searchI

include Dobbins AFB and Naval Air Station Atlanta.

Past or present disposal practices at Air Force3

Plant #6 (AFF #6), operated by the Lockheed-Georgia

Company, have not been addressed by this report.3

B. Major Findings3

1. The primary activities at Dobbins AFB/NAS Atlanta,
excluding AFP #6, which generate industrial wastesI

include routine aircraft and vehicle maintenance,

weapons repair and maintenance, and minor
laboratory operations. There have never been any
large-scale "depot"-type activities, nor any 3
significant aircraft corrosion control, stripping,
or painting operations. I
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2. Interviews with 45 past and present base employees

and a review of base records indicate that the

3 Imajor wastes generated at Dobbins AFB/NAS Altanta

have included a total of about 7,500 gallons per

year of waste oils and hyraulic fluids, 1,000 gallons

per year of paint strippers and thinners, 1,500 gallons
per year of contaminated fuels, and 8,000 gallons

I per year of PD 680 dry cleaning solvent.

3. Originally, these wastes were collected in drums

and transported to the past fire training burn pit

3 where most of the wastes were consumed during fire

training exercises. Since about 1975, most of the

waste POL and paint strippers and thinners have

been either picked up by a private contractor and

removed off-base, or sent to the DPDO at Ft. Gillem,3 Georgia, for further disposition. Waste fuels are

collected by AFRES Fuels Management Branch to be

Crecycled, whenever possible, or sold to a private
contractor off-base.

I Waste solvents were originally combined with waste

POL for disposal. Since 1971, PD 680 solvent has

been recycled at the ANG washrack, which is used

by most ANG and AFRES shops. Likewise, in 1975,

3 an industrial waste sewer system was installed to

collect waste solvents from several areas at the

3 Naval Air Station; this system ties into a treatment

plant operated by Lockheed-Georgia Company at A.r

3 Force Plant #6.

4. The records search resulted in the identification

of six sites at Dobbins AFB which indicated a

potential for environmental impact.

3 Q-54
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In general, these six sites are not adjacent to populated 3
areas, critical envi.rornents, or major water supply
wells, and tha residual soils and rock formations

underlying the base are relatively low in permeability.I
However, many of the sites are within 1. mile of the

installation boundary and adjacent to surface streams.I

C. Conclusions3

1. No direct evidence indicates migration of hazardous3

contamination beyond Dobbins AFB/NAS Atlanta,

although interviews with past and present base

personnel suggest that hazardous wastes have beenI
) disposed of or deposited on-base in the past.

2. The potential for ground-water migration is low

due to the presence of low-permeability soils.3

The potential for surface-water migration is high

due to the closeness of the sites to streams and

to the relatively high net precipitation, rainfall
intensity, runoff, and erosion potential.

3. Three sites (shown on Figure 9) were identified as

having greater potential for contaminant migration3

relative to other sites:

o Site No. 1, the Past Base Landfill, due

primarily to its proximi~ty to Poorhouse Creek

and to off-base properties, a high erosion

potential, and the presence of large quantities

of hazardous wastes, including carbon remover,

paints and paint thinners, waste solvents,

AVOAS sludge, and fuel-saturated dirt and

foam.
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3 Site No. 2, the Past Fire Training Area, due

primarily to the burning of large quantities3 of hazardous wastes for more than 20 years
and to the suspected presence of buried3 wastes in drums.

0 Site No. 4, Big Lake, due primarily to the3 closeness of the Navy Dispensary to the lake,

the direct seepage of water from the lake to3 the ground water, the past discharge of
unknown types and quantities of chemicals

from AF? #6 into the lake, and the accumulation

of sediments of unknown thickness and chemical

composition.

3. No other identified site on Dobbins A.FB or NAS3 Atlanta is considered to pose a hazard for
environmental impact.

D. Recommendations

11. since this records search did not include Air1 Force Plant #6, the potential environmental impact
of disposal activities at Dobbins AFB cannot be
adequately evaluated. A Phase I records search3 should be conducted for AFP *6 before implementing
the following recommendations.

2. To verify that hazardous contaminant migration is

not a problem at the Past Base Landfill, the PastI Fire Training Area, or Big Lake, it is recommended
that a program be developed that includes the3 following:

0 Ground-water monitoring at t-he Past BaseI

Landfill, including installation of at least
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three wells to a depth of about 15 feet below

the ground-water level, collection of ground-

water samples, and analysis of the samples

for pH, COD, TOC, oil and grease, lead,

chromium (total and hexavalent), nickel,

cadmium, mercury, iron, phenol, and volatile

organic compounds.

o Monitoring of the Past Fire Training Area,

including a field survey (such as a magneto-

meter or ground-penetrating radar survey) to

determine whether any buried drums are present,

and installation of at least one well to a

depth of about 15 feet below the ground-water

table. At least one sample should be collected I
and analyzed for pH, COD, TOC, oil and grease,

phenol, and volatile organic compounds. 3
" Analysis of the sediment at Big Lake prior to 3

any dredging or development, including dete.m-i-

nation of the depth of sediment, collection

of sediment samples from various locations I
and depths, and analysis of the samples for

pH, arsenic, barium, cadimum, chromium, 3
copper, cyanide, lead, mercury, phenol,

selenium, silver, and zinc. 3
3. Details of this program should be finalized by the 3

Phase II contractor at the time the work is per-

formed. Since no imminent hazard is apparent, the

above program can be implemented as financial

resources become available. In the event that

contaminants are detected in either the sediment l

or ground-water samples, a more extensive field

survey program should be implemented. 3
I
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Et EXECUTIVE SUMMARY

A. INTRODUCTION

1. CH2M HILL was retained on August 17, 1983, to con-

duct the Air Force (AF) Plant 6 records search

under Contract No. F08637-80-GO010-5008, with

funds provided by Aeronautical Systems Division

(ASD).

2. Department of Defense (DoD) policy, directea by

Defense Environmental Quality Program Policy Memo-

randum (DEQPPM) 81-5, is to identity and fully

evaluate suspected problems associated with past

hazardous material disposal sites on DoD facil-

ities, control the migration of hazardous contami-

nation from such facilities, and control hazards

to health and welfare that may have resulted from

these past operations.

3. To implement the DoD policy, a four-phase ln tal-

lation Restoration Program has been directed.

Phase I, the records search, is the identitication

of potential problems. Phase II (not part of this

contract) consists of follow-on field work to deter-

mine the extent and magnitude of contaminant

migration. Phase III (not part of this contract)

consists of technology base development to support

the development of project plans for controlling

migration or restoring the installation. Phase !V

(not part of this contract) includes those eziorts

which are required to control identified hazardous

conditions.

4. The AF Plant 6 records search included a deta.ea

review of pertinent installation records, contacts

with 12 government organizations for cocuments



relevant to the records search effort, and an onsite

installation visit conducted by CH2M HILL auring

the week of November 14 through November 18, 1983.

Activities conducted during the onsite visit

included interviews with 29 installation employees,

ground tours of installation facilities, a detailed

search of installation records, and a helicopter

overflight to identify past disposal areas.

B. MAJOR FINDINGS

1. AF Plant 6 was constructed in 1941 for the sole

purpose of manufacturing large aircraft in support [
of the war effort. The Bell Aircraft Corporation

operated AF Plant 6 until 1946 where they produced

the B-29 aircraft. From 1946 to 1951, AF Plant 6

was occupied by the Tumpane Company which was I
engaged in process preservation and storage of

machine tools. In 1951, the Lockheed-Georgia

Company reopened AF Plant 6 under contract with

the Air Force to modify B-29 aircraft for the

Korean Conflict. After the B-29 aircraft modifi-

cation program ended, the Lockheed-Georgia Company

continued to operate AF Plant 6. Since their work

ended on B-29 aircraft modification, the Lockheed-

Georgia Company has manufactured B-47, C-130,

JetStar, C-141, and C-5 aircraft. They have also

modified the C-141 aircraft during the "stretch"

program and C-5 aircraft during the wing modifica-

tion program. 3

The major industrial operations at AF Plant 6

include tooling, cutting, shaping, forming,

cleaning, treating, and painting aircraft parts;

subassembly of aircraft components; major assembly

of aircraft sections; final assembly of entire

aircraft; aircraft cleaning and .ainting; mainte- It
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nance of building, aircraft, and aircraft-suppcrt

Iequipment; and operations and support services;

These industrial operations generate varying quan-

I titles of waste oils, recovered fuels, spent

solvents and cleaners, plating sludge, paint

i sludges from water-wash paint booths, and heat-

treatment salt wastes. The total quantity of

waste oils, recovered fuels, and spent solvents

and cleaners is approximately 135,000 gallons per

year. This includes approximately 75,000 gpy of

Iwaste oils and recovered fuels and 60,000 gpy of

spent solvents and cleaners. Spent salt baths

(20 tons per year [tpy]), plating sludges (3,500

tpy), and sealants (1 tpy) are also generated.

This represents the total current estimated

quantity of wastes generated at AF Plant 6.

Wastes quantities are dependent upon the workload

of AF Plant 6 and vary greatly from one period to

the next. Total waste quantities generated are

believed to have been at their peak in the late

3 1960s.

2. In general, the standard procedures for past and

present industrial waste disposal practices have

I been as follows: (1) waste oils and recovered

fuels have generally been recycled or used to

produce energy, (2) spent solvents and cleaners

have been collected by contractors for oftsite

disposal (1951 to present), (3) concentrated

plating baths have been treated prior to surface

discharge, (4) dilute plating rinsewater wastes

and oily wastewaters have been discharged to the

banitary WWTP (1951 to 1972) or to the Industrili

haste Treatment Plant (I;4TP) (1972 to present),

and (5) plating sludges have been discharged to an

earthen basin in the B-10 area (1951 to 1972) or
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to Site No. 1, the Surface Impoundment (1972 to

present). More specific industrial waste disposal

practices for each industrial site are summarized

in Section IV.A.1, "Summary of Industrial Waste

Disposal Practices."

3. Interviews with installation employees resulted in

the identification of 12 past disposal or spill

sites at AF Plant 6 and the approximate dates that

these sites were active (see Figure 1 for site

locations).

C. CONCLUSIONS

1. Information obtained through interviews with instal-

lation personnel, installation records, and field

observations indicate that hazardous wastes have

been disposea of on AF Plant 6 property in the

past.

2. Direct evidence (confirmed by laboratory analyses)

of contaminant migration exists for Site No. i,

the Surface Impoundment; Site No. 9, the TCE Spill;

and Site No. 5, Stormwater Retenticn Basin No. 2.

3. Indirect evidence (confirmed by visual observation)

of contamination exists at Site No. 7, Position

65--the C-5 Washrack.

4. No evidence of environmental stress due to past

disposal of hazardous wastes was observed at AF

Plant 6.

5. The pctential for surface-water migration of

hazardous contaminants is high primarily because

of (1) the relatively high precipitation rate,

(2) the relatively low evapotranspiration rate,
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(3) the presence of stormwater drainage ditches

and creeks on AF Plant 6 property which are

flowing most of the year, (4) the proximity of

several disposal sites to these water courses, and

(5) moderately low to very low soil permeabilities

(1 x 10- 3 to 1 x 10- 7 cm/sec).

6. The potential for ground-water migration of

hazardous contaminants is moderate primarily due

to: (1) the relatively high precipitation rate,

(2) the relatively low evapotranspiration rate,

(3) shallow depth to ground water (20 to 30 feet),

and (4) low to very low permeabilities (1 x 10 -

to 1 x 10- 7 cm/s).

7. Table 1 presents a priority listing of the rated

sites and their overall scores. The following

sites were designated as areas showing the most

significant potential (relative to other AF

Plant 6 sites) for environmental impact.

a. Site No. 1--the Surface Impoundment

b. Site No. 2--The Existing Landfill

c. Site No. 3--The Past Landfill

d. Site No. 4--The Sanitary WWTP Sludge Disposal

Area

e. Site No. 5--Stormwater Retention Basin No. 2

f. Site No. 6--the B-10 Aeration Basin

g. Site No. 7--Position 65--the C-5 Washrack

h. Site No. 9--the TCE Spill
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Table 1
LISTING OF DISPOSAL AND SPILL SITES

Ranking Overall

No. Site No. Description Score

1 1 Surface Impoundment 74

2 6 B-10 Aeration Basin 74

3 7 Position 65--C-5 Washrack 72 -

4 9 TCE Spill 74

5 5 Stormwater Retention Basin No. 2 69

6 12 Sodium Dichromate Spill 66

7 10 JP-5 Fuel Spill No. 2 64 p

8 4 Sanitary WWTP Sludge Disposal Area 62

9 2 Existing Landfill 61

10 3 Past Landfill 61

11 8 B-96 Building 49

12 11 JP-5 Fuel Spill No. 1 7

I
I
I
I
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i. Site No. 10--JP-5 Fuel Spill No. 2

j. Site No. 12--Sodium Dichromate Spill

8. Sites No. 8 and 11 are not considered to present

significant environmental concerns. In general,

these sites received low receptor and waste

characteristics subscores.

D. RECOMENDATIONS

1. A Phase II monitoring program is recommended to

confirm or rule out the presence and/or migration

of hazardous contaminants. Specifically, sampling

is recommended tor Site No. 2, the Existing

Landfill; Site No. 4, the Sanitary WWTP Sludge

Disposal Area; Site No. 5, Stormwater Retention

Basin No. 2; Site No. 6, the B-10 Aeration Basin;

Site No. 7, Position 65--the C-5 Washrack; Site

No. 9, the TCE Spill; Site No. 10, JP-5 Fuel Spill

No. 2; and Site No. 12, Sodium Dichromate Spill.

A groundwater quality assessment plan was prepared

for Site No. 1, the Surface Impoundment, by the

UChester Engineers under contact with the

Lockheed-Georgia Company in November 1983. In

this report, an extensive monitoring program was

recommended to determine the extent and magnitude
of the ground-water contamination at the site.

This program was approved by the Lockheed-Georgia

Company, AFPRO, and ASD and is now being reviewed

by the Georgia Environmental Protection Division

(EPD). Because of this, no Phase II

recommendations were made for this site. Because

of its proximity to Site No. 1, recommendations

for Site No. 3, the Past Landfill will also be

I.
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covered by these recommendations. Figure 2 shows

the locations of the sites being recommended for

Phase II monitoring.

2. In addition to the Phase II recommendations made

for each disposal site, all existing and proposec

monitoring wells should be surveyed to determine

their ground-water surface elevations. A

potentiometric map should be constructed from this

information.

i3. Ground-water samples should be collected from all

of the existing monitoring wells to confirm or

rule out the presence of contamination due to

leaking tanks. The parameters to be analyzed for

should be established based on the constituents of

each tank.

4. The final details of the monitoring program,

including the exact locations of sampling points,

should be determined as part of the Phase II

program. In the event that contaminants at levels

of serious concern are detected, a more extensive

field survey' program should be implemented to

determine the extent of contaminant migration.

5. Other environmental recommendations in addition to

the Phase II sampling include:

a. Discontinuing the use of the two ponds at

Site No. 7, Position 65--the, C-5 Washrack.

The contaminated water should be pumped to

the IWTP for treatment and the ponds should

be properly closed. The piping system shoulC

be reworked to pump washwater trom the

washrack directly to the IWTP.
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b. Pressure testing all major belowground (BG)

tanks.

c. Testing the discharge lines from the

production areas to the IWTP to determine if

exfiltration is occurring which coula poten-

tially pollute the ground water.

d. Investigating the future use of existing

production wells located on AF Plant 6 and

Dobbins property. If the wells are going to

be used in the future, they should be logged

to determine their existing condition. If

they are going to be abandoned, they should

be properly capped.

e. Inspecting the production wells to ensure

that they are not connected to the existing

water system.
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EXECUTIVE SUMMARY

The Phase Iha Installation Restoration Program (TRY) Confirmation/

Quantification Survey for Dobbins Air Force Base (DAFB), Ga., included

investigation of seven disposal, storage, and surface water drainage

sites. These sites included a past base landfill, past and present

firefighting training areas, two aviation gasoline (AVGAS) sludge burial

sites, and two surface water drainage bodies: Little Lake and Big

Lake.

A geophysical survey was conducted at four sites to locate buried

metallic objects and to delineate contamination and potential plume

boundaries. Organic vapor analyses surveys were performed to determine

surface soil mapping of petroleum hydrocarbons. A bathymetric study was

conducted to map the sediments of Big Lake. Sixteen shallow monitoring

wells were installed and developed at the seven study site locations on

DAFB. Wells, surface waters, soil borings, and sediments were sampled

and then analyzed as indicated in Table 1. Seven inactive water supply

wells were also analyzed for ground water quality indicators.

Results from the screening tests [total organic halogens (TOX), total

organic carbon (TOC), pH, specific conductance, and the specific tests

(metals, pesticides, phenols, cyanides, oil and grease, and PCBs)] were

used to determine if contamination existed in the shallow aquifer.

Contaminants exceeding National Interim Primary Drinking Water

Regulations (NIPDWR), National Secondary Drinking Water Regulations

(NSDWR), or the U.S. Environmental Protection Agency (EPA) criteria for

the protection of freshwater aquatic life and human health were not

found at any of the ground water sampling sites at the referenced

locations. However, potential deterioration of ground water from lead

and organic compounds may occur, due to relatively high levels found in

soil samples analyzed for some of the sites.
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Based on the results, which indicated potential presence of contaminantsI' in the shallow ground water and soil samples collected, recommendations

were made to perform additional analyses at all seven sites to confirmn/

quantify any contaminants. A summary of recommendations, includinga sampling locations and parameters to be analyzed, is presented in

Table 2.
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1.0 -INTRODUCTION

Law Engineering Testing Company (LAW) has performed technical

services to produce hydrogeologic data for use in Phase II A of

the Installation Restoration Program for Dobbins Air Force Base

in Marietta, Georgia. Our services included the following:

1. Review of available project data

2. Perform geophysics and OVA surveys

3. Obtain boring location approvals

4. Drill test borings and install monitoring wells

5. Develop monitoring wells

6. Arrange surveying of wells

7. Conduct soils laboratory analyses

8. Perform field permeability tests

9. Measure water levels

10. Reduce and summarize test data

11. Analyses test results

12. Prepare this report of findings

Our services were performed as requested by Environmental Science I
and Engineering, Inc. (ESE) , Mr. C. Richard Neff, Project

Manager. Law's key project personnel were as follows:

Project Direction/Manager - Thomas L. Cro3s, P.E.

Site Geologist/Manager - Charles A. Spiers, P.G.



Site Engineer - Kenneth J. Seef ried Jr., P.E.

Staff Geologist - William W. Gierke

Staff Geologist - Steve Shugart

We understand that the information we provide will be used by ESE

to prepare a Review Draft Report for submittal to the United

States Air Force Occupational and Environmental Health Laboratory

(USAF OEHL).

Included in Law's rep?(,jb are descriptions of the services

performed, results and findings.

The first section of our report describes the regional hydrologic

setting. Subsequent sections describe the hydrogeologic

conditions at each of six potential contamination sites.

Appendices include field and laboratory test procedures,

individual test results, test boring records, and other data.
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FEDERER-SAILORS AND ASSOCIATES. INC.soIL AND FOUNDATION ENGINEERS

1732 PLEASANT HILL ROAO, N.W. OULUTH. CEORGIA 30136 * PHONE: 404-923-4044

February 25, 1983

Lockheed-Georgia Company
Construction Department
Marietta, Georgia

Attention; Mr. Larry Glover

Subject: Ground Water Monitoring Wells
P.O. No. CY98009
Contract No. F33657-81-E-2185
Air Force Plant No. 6
Marietta, Georgia

Gentlemen:

Federer-Sailors and Associates, Inc. has completed

the installation of the ground water monitoring wells

at your subject facility. The installation of each

well has been verified by Mr. Larry Glover. At the

time of writing this letter, each well is in operation.

Attached are two sets of copies of the Boring Logs

for the installation of the wells. The auger depth listed

on the Boring Logs indicates the total depth drilled. In

each case, the well casing was installed so as to have the

water table coincident with a portion of the slotted

casing.

The basic installation of the wells was performed at a

a unit price of $7950.00. Enclosed is our invoice for

that amount. Additional work was required in the form

of coring through asphalt and concrete at the ground surface

and rock coring necessary to extend the hole below the

ground water table.
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An additional letter and invoice are enclosed concerning

this extra work.

If there are any questions concerning this project,

please give us a call at your convenience.

Respectfully submitted,

Federer-Sailors And Associates,Inc.

\ '. ;Jim D. Sailors, P. E.

JDS : st
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L O G OF B O R I N G
SH.EETLOF 2

CONTRACTED WITH Lockheed-Georqia Co. BORING No. L

PROJECT NAME Ground Water mnitorinq Systen JOB N.82-150 DATE 1-5-83

ELEV. DESCRIPTION O EPT SAMPLES NOTES
FEET NO TYPE. BLOWSI6" I OT_ E _S

No topsoil A
Reddish brown micaceous silty Drilling soft
sand

5

-10

15

Bron sandy micaceous sandy silt-
-20

25 Drilling tl-u rock

30

35

40
_ Water table 30 days

Water table 20 hours

45

___ __ __



LOG OF B O R I N G
SHEET__

2 0F 2

CONTRACTED WITH Uxkheed-GeoriaCb. BORING NO. L.r1

PROJECT NAME cmound Water Monitoring System JOB No. 82-150 DATE 1-5-83

ELEV. DESCRIPTION DET SAMPLES NOTES
F_EE NO TYPE BLOWS'6"

Brown micaceous silt with a 58Drilling firm
trace of sarxi

Auger terminated @ 55.0'

-- /

hi
Fi



A"-190 453 N iG.NGIUILL, w
UNCL*SS ITID F/ V3 N



11111 ~ *~ 2.0

6I(I2 5 11.4 jI 1 6

kAl C-o p R OU tNTS "



L O G O F B 0 R I N G
SHEETOF-

CONTRACTED WITH Loc -. eormia Co. BORING No. 2,_

PROJECT NAME Ground Water monitoring System JOB No. 82-150 DATEI-4-83

ELEV. DESCRIPTION DEPT4 SAMPLES NOTES

LEET NO TYPEI BLOWS/6' --

- N topsoil DrillIng soft
Brown micaceous sandy silt AU
Reddish brown micaceou.s silt

Drilling medixn

Reddish brown micaoeous sand

Drilling finn

10

Brown micaceous silty sana riflx vey O

Auger refusal @ 15.01 15 No-water table @

- 0 hours

No water table @
48 hours

Note: Two borings
drilled at this
location in atterpt
to penetrate shallow
rock

- - -89



LOG OF B O R I N G
SHEET__OF__

CONTRACTED WITH Tkh~A-rnrq; rn - BORING No. 4-1

PROJECT NAME Grond Water mnitorir System JOB No. 82-150 DATE 1-31-82

DEPTH4 SAMPLES
ELEV. DESCRIPTION FD."h - TA-LES NOTES

FEE NO ITYPE BLOWS/8' ____________

No topsoil Drilling soft
- Brown sandy silt lAU

Reddish brown micaceous silt
with a trace of fine sandD

________________________Drilling meditrn
B-own sandy silt m 5

-10

Drilling thru rock
Brown sandy silt with some Drilling very hard
gravel

15

Auger refusal @ 18.0' -_"

Highly weathered and fractured A NX 78% Run A 18.0' to 29.5'
biotite gneiss 20 IqL

Slightly weathered and Water table @ 24 hur
fractured biotite gneiss 25

Slightly weathered and 30 B NX 100% Run B 29.5' to 37.0'
fractured biotite gneiss - WL

Water table @ 0 hours

35

Slightly wathered and C NX 96% Run C 37.0' to 46.6'
fractured biotite gneiss WL

40

-45

Slightly weathered and fractured- 95% Run D 46.6' to-49.9"-
biotite gneiss tL

-FELL•mmm mmmm [ m m• m



LOG OF BO R I N G
SHEET.LOF 1

CONTRACTED WITH _____e____-____ _ ___ BORING No. Cw3

PROJECT NAME round water monitorinq System JOB No.82- 150 DATE 1-31-83

ELEV. DESCRIPTION DEPTH SAMPLES NOTES
FEET NO TYPE BLOW$/6 _

3" Concrete pavement
Reddish brown micaceous silt Drilling soft
with a trace of fine sand

5

-10

Water table @ 96 hours
-Drill" t~hu rock

-20 Water table 9 ".- ours
-- _ _ __ _ _ __ _ _ _--___ _ _ _ 20

Auger refusal @ 20.5'

91
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LOG OF B O R IN i
SHEET -oF_

CONTRACTED WITH xckheed-Ceorgia Co. BORING No. CW4

PROJECT NAME Ground Water mnitoring Systm JOB No. 82-150 DATE 1-6-83

ELEV. DESCRIPTION DETH _ SAMPLES NOTES
FEET NO TYPE BLOWS/8

4".-ravel -. AU
Reddish brown micaceous silty Drilling soft
sand

5 Drilling mediun

K -10
Brown micaceous silty sand

-15 Drilling finn

-20

Water table 29 days

Drilling thru rock

--25 Drilling very hard
Brown micaceous sandy silt Drilling medi=n

30 Drilling finn

Drilling hard

-35

Auger terminated @ 35.0-

S92



LOG OF B O R I N G
SHEET.I_OF_.

CONTRACTED WITH Y,- m-r-. ,x rn. BORING No. OW5A

PROJECT NAME Ground water mnitoring System JOB No. 82-150 DATE 1-5-83

ELEV. DESCRIPTION DE'TH SAMPLES NOTESFEE:T NO TY. BLOWS1G NOT/E _S

i" (ravel - AU
Brown micaceous sandy silt Drilling soft

Drilling medim

Drilling firm

-10

Brown micaoeous sandy silt Drilling hard

-15

20

25

Drilling th-ru rock
Drilling very hard

-- __ - 30 No water table

Auger refusal @ 30.0' enountered
@ 0 hours and
@ 48 hours

,, P-93



LOG OF B O R I N G
SMEETOF 

2

CONTRACTED WITH Lockheed-Georqia Cb. BORING No. cws-.

PROJ ECT NAME G water monitoring System JOB No. 82-150 DATE 2-2-83

ELEV. DESCRIPTION - SAMPLES NOTES
FEET N4O TYPE BLOWSI_6_

1" Gravel
Brown micaceous sandy silt AU Drilling medium

5

-10

Drilling firm'

-15

Drilling thnri rock

-20
- Drilling -ard

-25

Drilling very lard
Pjer rfvusal 29. 5' Drilling thru rock

-30
Highly weathered and A NX 57% Ra~n A 29.5' to 36.5'
fractured biotite gneiss WL

-35

B NX
WL 28% Fain B 36.5' to 46.5'

40

Water table r 8 our

45

-- 35% r30 C 46.5' to 6.5'
WL



LOG OF BO R IN G
SHEET _OFL

CONTRACTED WITH :c kheed-Georgia anx BORING No. CW5-B

PROJECT NAME Ground Water Monitoring System JOB No. 82-150DATE 2-2-83
O h SA MPLES

ELEV. DESCRIPTION DEPT SAMLES NOTES
FEET NO TYPEBLOWS/8E

go C NX 35% 1R.in C 46.5' tp 66.5'
Highly weathered and WL
fractured biotite gneiss

55

60

D-Mderately wathered and 65
fractured biotite gneiss

Coring terminated @ 66.5'

)-9



LOG OF B O R N G
sHEE-oF 2

CONTRACTED WITH lockieed-Georgla Co. BORING No. CW6

PROJECT NAME Groumd Water monitoring Systen JOB No. 82-150 DATE 1-19-83

ELEV. DESCRIPTION DETH SAMPLES NOTESFEET No ' YPE BLOWS,6"
-4" Asphaltic concrete gravel -U 140 median

Gravel Drilling mediun

Brown micaceous silt with a
trace of fine sand

,eddish brown micaceous sandy 2 - Drilling f Lm
silt

10
BrOwn micaceous silt with a
trace of sand and gravel

-15

20

25

30

35

Drilling Izrd

40

45

I-96



LOG OF BO R I NG
SHEET2 _FL

CONTRACTED WITH LOckheed-Georgia co. BORING No. W6

PROJECT NAME Gra Water monitoring system JOB No, 8 2- 150  DATE 1-19-83

ELEV. DESCRIPTION DEPTHI SAMPLES NOTES
FEET NO TYPE BLOWSI 6" _ _ OT__S

Brown micaceous silt with a- Water table @ 16 days
trace of sand and rock fragments Drilling firm

_ - Water table @ 0 hours

Auger terminated @ 55.0' a

7 Q. 7



LOG OF B0 R I N G
SHEETL_OF 1

CONTRACTED WITH T *heed-eorgia co. BORING No. C7

PROJECT NAME Grand Water mritoring System JOB No. 82-150 DATE 1-28-83
DEPTH - SAMPLES NOTES

ELEV. DESCRIPTION FEET NO TYPFE BLOWS/6" -OTE S

4" Asphaltic concrete -- AU Drilling mediun
Reddish brom silty sand

Brown micaceous fine sand Drilling firn-

5

Drilling hard

-10

-15

20

-- 2 Water table 0 hours
-25 Drilling thru rock

Water table 7 days

-- -3030 Drilling rndiun

35

40 .bte: A previous
Auger terminated @ 40.0' attempt to drill CW 7

refused @ 2.0'

_ _98



LOG OF B O R I N G
SHEET_OF 1

CONTRACTED WITH Loded-,eorgia Co. BORING No. o,,

PROJECT NAME Ground Water Mnitorinr System JOB No. 82-150 DATE 1-3-83

ELEV JSrR'REPTIOOH - SAMPLES
Tosoil -'iOWn silty sand FEET NO TYPEI BLOWSi6" NOTES

with organics AU Drilling soft

Reddish brown micaceous silty
sand

5

Brown micaceous silty sand -10 Drilling ed-im
Drilling f in

Reddish brown micaceous silt
with a trace of fine sand -15

Drilling redium

20

25

Light brown micaceous silt with
a little fine sand

30 Drilling soft
Water table 33 days

Water table 8 hours

35

40

-- -_ - 45
Auger terminated @ 45.0-

-- 99



LOG OF B O R I N G
SHEET.._OF L.

CONTRACTED WITH i -kt tfaeo _i Co. BORING No. ._

PROJECT NAME Ground Water m.nitorirq System JOB No.92-150 DAT E1-4-.11

ELEV SCRIPTION DEM - SAMPLES NOTESV Topsoil " Dark brn silty FEE NO TYPE BLOWS/6"

sand with some organics

Brown micaceous silty sand Drilling soft

-10

No water table
Auger terminated @ 13.5' encountered

j. Q-O00
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LOG OF BO R IN G
SH.EETLOFL.

CONTRACTED WITH lockheed-Geoia o. BORING No. CW9B

PROJECT NAME Grairx Water monitoring Systan JOB No. 82-150 DATE J-i4-i
DEPTH SAMPLES

ELEV. =,SRPTION ,L NOTES
Topsoil = ' Dark bron silty FEET NO TYPE BLOWS/6'"
sand with soe organics
Reddish brown micaceous sandy Drilling soft
silt

-- --5

-0 Drilling very hard

No water table
Auger terminated @ 12.5- @48 hours

Note: Moved location
5' north

___ ___ ___ ___ __ ___ ___ __--_ (-0l _ __ __



LOG O BO R IN G
SHEETl_OF_

CONTRACTED WITH Lockheed-Georqia Co. BORING No. g'QC

PROJECT NAME Grour,.Water onitoring System JOB No. 82-150 DATEI- 4- 83

ELEV. RUPTR DEP=ia SAMPLES NOTES
• zpsoil =tU Dark brown silty FEEl NO TYPE BLOWSI6__

sand with organics Drilling soft
Brown micaceous silty sn

-10

Obstriction @ 13.0'
Auger terminated @ 13.0' % water table

encountered

ote: moved location

14' northeast
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L 0 G 0 F B 0 R I N G
SHEET_OF-

CONTRACTED WITH Lockted-Georgia Co. BORING No.C MD

PROJECT NAME Ground Water M.niboring Systa JOB No.8 2- 1 50  DATE 1-8-83

ELEV DESCRI PTION DEPTH SAMPLES NOTES
T=soil = 2 Dar'k bro silty FEET NO TYPE BLOWSI6"

sand with sane organics AU

Reddish brown micaceous sandy Drilling mediun

silt

5 Drilling soft

-10 Drilling thru rock

Drilling finn
Brown micaceous silt with a - Drilling thU rock
trace of fine sand -15 Drilling hard

Water table 16 days

-20 Drilling thru rock
- Drilling edizn

-25 Drilling finn

-30

!%bte: 4 borings were

Auger terminated 34.0' drilled at this
location in an attempt
to penetrate boulders

_Q1103



LOG OF SO R I N G
SHEET OF_

CONTRACTED WITH Lockheed-Georgia co. BORING No. OWlo

PROJECT NAME Grond.water mnitoring Systen; JOB No. 82-150 DATE -_4-_L
ELEV. DESCRIPTION '.4 SAMPLES NOTES

IIFEET NO TYPEI BLOWS/6_"NOTES

\- topsoil AU Drilling soft
Reddish brown nicaceous silty
san

Drilling firm
Yellowish brown fine sand- 5

10
Dri.l.lng hard

Brown micaceous sand.

, , " 15

Augqer refusal @ 17.0'
moderately weathered and A NX 57% rn A 17.0' to 27.0'
fractured garnet - biotite . WL
gneiss 20

25 Water table @ 48 hours
• -- 25

Highly weathered and B NX
fractured biotite gneiss WL 42% Run B 27.0' to 42.0'

30

35

.40

Coring terminated @ 42.0'

Q- 04
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LOG OF B O R I N G
SHEET_OF'

CONTRACTED WITH Uo!t-ed-Georia Co. BORING No. OW

PROJECT NAME Ground water Monitoring Systemt JOB No. 82-150 DATE 1-4-83

-DE PTH SAMPLES
_EV. DESCRIPTION FEET .o TyPEIBLOWS/r", NOTES

No toasoil - AU

Brown micaceous silty sand Drilling medium

Reddish brown micaceous silt - 5 Drilling firm
with a trace of fine sand 

D

Reddish ;;:wn miens silty
sand
Brown micaceous silty sand 10 Water table

31 days
' Water table 0 hurs
Drilling 1tard

SI. Drilling very hard

Drilling thru rocrk

20
Drilling r-edi_

Auger terminated @ 24.0'

Qj 105



LOG O B 0 R I N G
SHEET_OFl

CONTRACTED WITH ckhJed-Georgia Co. BORING No. W2

PROJECT NAME Ground Water 1o.nitorirm System JOB No. 82-150 DATE - -4-

ELEV DSCRIPTION - SAMPLES NOTES
Tpsoil 2 Dark brown silty FEET NO TYE BLOWSI6'"

sand with organics Drilling soft
Reddish brown micaceous silty AU
sand

5

-___Drilling -eiun
Lignt gray silty sand

-0 Drilling firm

Brown micaceous silty sand

15

Grayish brown micaceous silty
sand

20 -- Water table 0 hours
-20 Water table 31 days

Brown micaceous silty sand

25

'Note: 1Maved location
Auger terminated @ 26.5' l

2 times after hitting
concrete at 2.5'

-,, -10



LOG OF BO R I N G
sH.EET_oFL

CONTRACTED WITH Loc.heed-Georcia Co. BORING No. C

PROJECT NAME GraWindwter mritoring System JOB No.82-150 DATE 12-29-82

ELEV. DESCRIPTION DEPTH SAMPLES I NOTES
__________________________FEir NO TYPE BLOWS6iO ____________

3" Gravel AU
Yellowish brown micaceous sandy Drilling soft mediur
silt

m5

F

Brown micaceous silty sand 10
Gray micaceous sa silt _

Water table 36 days

15
Water table 0 hours

-- _ _ _ _20
Grayish brown micaceous silty
sand Drilling soft

Auger terminated @ 23.5'

Q 107



LOG OF 0 R I N G
1 1

SHEET 1OF __

CONTRACTED WITH 1ked-Caorin Co. BORING No. CW4

PROJECT NAME Ground water Monitoring System JOB No. 82-150 DATE-2-R?
ELEV ESCRIPTION SAMPLES NOTES

FEE NO TYI. BLOWS8'_"

Brwn- micaeous sandy silt - Drilling medim

5

-15

Drilling soft

20

Yellowish brown micaceous sandy -Water table 36 days
silt -25

7 -Water table 0 hours

Auger terminated @ 28.0_

Q 108



LOG OF B 0 R I NG
SHEET_oFL

CONTRACTED WITH Lockheed-Georgia Co. BORING No. cl 5

PROJECT NAME Ground Water mnitorinq System JOB No. 82-1-0 DATE 12-30-82

EL~ DISCRIPTION DEPTI SAMPLES
-LEV. Tosoil - 2 Dark brown sandy FEET NO TYPE BLOWSi6'N

silt with some organics AU Drilling medium

Reddish brown micaceaus silty
sand

Light brown micaceous sandy silt-

10 Drilling soft

15

Brownish gray micaceous silty - Water table 35 days
- --20

Water table 0 hours

25

Auger tenninated @ 28.5'

1-109



LOG OF B0 R IN G
SHEET ILOFL

CONTRACTED WITH rnkheed-ceorgia co. BORING No. c416

PROJECT NAME Ground water mnitoring System JOB No. 82-150 DATE 1-13-83

ELEV, DESCRIPTION DEPT SAMPLES NOTES
-Tpni = 9 2" rlrk hrnwn -gav FEET NO TYPE BLOWS/6

with A organic- - Drilling soft
Grayish brown micaceous silt
with a trace of sand

m5

Water table 23 days

Grayish brown silty sand
-10 Water table 0 hours

Auger terminated @ 12.0'

Q 110



LOG OF BO R I N G
SHEET o __

CONTRACTED WITH Lockheed Georgia Oo. BORING No. c,4l7

PROJECT NAME Ground Water Monitoring Systep JOB No. 82-150 DATE 1-3-83
DEPTH SAMPLES

ELEV. DESCRIPTION F1T. O SYPLES NOTES
V.Tooil = I" Dark brown silty FEET NO TYE BLOWS_ __

sand with some organics Drilling soft
Brown micaceous sandy silt A1U

Reddish brown micaceous sandy
silt 5

_ __-10 Drilling medium

Brown micaceous silty sand

-15 Drilling fi-

-20

-25

Drilling hard

-30
- Water table @ 50 days

'7
35 Water table 0 hours-- -35

Drilling hard

40

45 Drilling very hard

Auger refusal @ 48.0' Q l1

ri i ,



LOG OF B O R I N G

CONTRACTED WITH I=ckheed-Georgia CO. BORING No. CA18

PROJECT NAME Ground water monitoring System JOB NO 82-150 DATE 1-13-83

ELEV. DSCRIPTION DEMN SAMPLES NOTES
- Topsoil = 2 Dark brown sand FEEjT NO TYPE BLOWS 6

with someorlanics AU Drilling soft
- Brown silty sand with a trace

of gravel

Brown micaceous silty sand 5

-OCttings had strong

chemcal odor

-10
Drilling reioum

7- 5cLUSh brown micaceous sl t Water table 23 days
with a trace of fine sand Water table 0 hurs

-15

Auger terminated @ 16.5'

I i12



L'O G OF BOR ING
S?EET__OF'

CONTRACTED WITH lockheed-ieorgia Co. BORING No. cwiq

PROJECT NAME Ground water mnitorir System JOB No. 82-150 DAT 1-14-83

ELEV. DESCRIPTION O. - SAMPLES NOTES
- m soil = 2" Dark brown silt FEET NO TYPE BLOWS/6'"

with -oraacs A13 Drilling medium
. Reddish brown micaceous silty _

sand

-5

__ Drilling hard
brown micaceous sshdy silt

-10 Water table 22 days
- Water table 0 .hours

Reddish brown micaceous silt
with a trace of fine sand

-15

Auger terminated @ 16.0'

___________L113



LOG OF BO R I N G
SHEET OF_

CONTRACTED WITH Loheed-Georgia Co. BORING No.2 .

PROJECT NAME Ground Water mornitoring SystEt JOB No. 82-150 DATE 12-30-83

ELEV DESCRIPTION DET1- SAMPLES N OT E S
Tsoil = 1" Dark brown silt FEET NO TYPE BLOWSI6 "
sand with some organics AU Drilling mediumx

Reddish brown micaceous sandy sirt

Brown micaceous silt with
some fine sand 5

Water table 1 35 days
-10

Yellowish brown sandy silt

-15 Water table @ 0 hours

7

Brown micaceous sandy silt -20

Auger terminated @ 22.0'

- -- Q-11



LOG OF 0 R I NG
SHcEET..OF 1

CONTRACTED WITH Tockheed-Georgia Co. BORING No., 21

PROJECT NAME Ground Water monitoring System JOB No. 82-150 DATE 12-30-83

ELEV. DESCRIPTION DEH SAMPLESELEV O-S-UPrTI N FEET NO TYPEBLOWSJ" NOTES

concrete AU Drilling medium
-- Reddish brw micaceous sandy -
- silt -

5 '"later table 2 35 days

Yellowish brown silt

S __Water table 2 0 hours

Auger tenninated @ 14.0-

Q 115
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REPORT
GROUND WATER QUALITY ASSESSMENT

5-10 AERATION BASIN
AIR FORCE PLANT 6
MARIETTA, GEORGIA -r

Prepared ar

Lockheed-Georg a Company
A Divisiu of Lockheed Corporation

k rietta, Georgia

Prepared by:

1? IT Corporation

Pittsburgh, Peunsylvania

October 18, 1985
Project No. 611059PR

Q-117



q

2.1.1 Aeration Basin

As reported; the aeration basin was formed by the construction of a east-west

dike perpendicular to the taxiway embankmegnand the taxiway embankment. The

other side slopes are believed to be natural soil at and below the water

line. The basin is approximately 250 feet long, 180 feet wide, with an

approximate depth of 10 feet. The sediment in the basin has been removed at a

previous date which resulted in deepening the basin to approximately 15

feet. The basin has never had a liner system.

For the purpose of obtaining representative samples of water and sediment, the

basin was divided into five zones (Figure 2-1). At the time of sampling, the

aeration basin had approximately nine feet of water and one foot of

sediment. Each zone had two sampling points to prepare the appro iate

composite samples for analysis. Because volatile organics in t water would

have been released during compositing of water samples, single samples for

volatile organic analysis (VOA) were collected. Wa~r samples were collected

prior to sediment samples to minimize the disturbajr of the respective media

and chemical reactions.

The sediment sampling technique involv ositioning a row boat at the desired

sampling Location and manu9y inserting a 2.5-inch diameter polyvinyl

chloride (PVC) pipe throur he sediment and into the bottom of the basin.

The collected sediments were extruded into a plastic bucket. Five composite

samples (LOO hrough L0015) were made by hand-mixing equal volumes of

sediments. P4 samples were transferred to appropriate bottles with teflon

lids and preserved. To avoid cross contamination, the PVC pipe was thoroughly

cleaned and rinsed with distilled water prior to reuse.

Water samples from the aeration basin were collected similar to the sediment

sampling and at approximately the same location. A clean stainless-steel

Kemmerer sampler was lowered to approximately mid-depth of the water in the

basin to collect the water samples. The water was drained from the bottom of

the Kem nerer to minimize the release of volatiles. The samples destined for

dissolved metal analysis were drained into a teflon bottle, filtered in the

field using 0.45-micron membrane filter, and acidified according to Georgia

EPD procedures. Time sensitive parameters were measured in field and the

~Q-1 IS



3.0 DESCRIPTION OF GROUND WATER CONTAMINATION

The conclusions presented herein are based on the analytical results of the

existing wells (MW-22 through 25, A-i, A-2, B-1, 8-2, and MW-9). Presently,

the analytical data from the new wells (ITS-I through 10 and ITD-i through 3)

is not available. Nevertheless, the data available establishes the presence

of contaminant migration away from a source.

The sediments in the aeration basin are contaminated with cadmium and chromium

though leaching potential is low due to the near neutral (7.0) ph of the water

in the basin. This is evidenced by the low concentration of these metals in

the water. The chromium may be a residual effect of previous treatment

activities for chromium in open-bottom tanks in the general area

Major chlorinated volatiles detected in the areation basin sedmtnt are tetra-

chloroethylene and low concentrations of trichlore 1lene. The low aqueous

solubility of tetrachloroethylene along with a spe .fic gravity greater than

water results in this compound settling and accumu tating in the sediments.

Tetrachloroethylene is not present in of the surface or ground water

samples; however, it has been documentd that it anaerobically degrades into

trichloroethylene, trans-I dichloroethane, and vinyl chloride which are

present in several surfac adior ground water samples. Cline et al. (1984),

during studies of migration and degradation of volatile halogenated organic

compounds, h shown that through anaerobic degradation tetrachloroethylene

reduces to t hloroethylene, trans-l,2-dichloroethylene, and vinyl

chloride. The high concentration of trichloroethylene (6,300 ug/l) in MW-25,

may be the result of such anaerobic degradation. Based on the degradation

principle and the presence of the degradation products in MW-25 and MW-24, the

potential for seepage from the aeration basin exists, although tetrahloro-

ethylene has not been identified in any of the well samples.

The sedimentation pond receives surface runoff from the treatment plant

area. This pond was found to contain trace quantities of 1,L,1-trichloro-

ethane and tetrachloroethylene in the water (could be due to the seepage from

the aeration basin). Based on the analysis to date, the sediment samples

analysis has not detected any contamination which indicates the sedimentation

pond is not a 3ource of ground water contamination.(3)

Q-119



The underdrain is .Located along the northern edge of the aeration basin and

discharges into the drop inlet of the sedimentation basin. The underdrain

flow is then conveyed through the culvert to the stream. Construction

drawings show that the underdrains are constructed of perforated pipes

embedded in crushed rock and are located approximately 10 feet below the

aeration basin bottom elevation. This poses a high potential for the

underdrain to collect leachates migrating from the aeration basin (assuming

the basin is leaking). Water level data (ITS-4) indicates a slightly higher

reading than ITD-I, which can be interpreted as mounding. However, it can be

concluded that due to the southeast flow of ground water and low trichloro-

ethylene and no tetrachloroethylene concentration in the underdrain samples

and excludes the aeration basin as a potential source of underdrain contam-

ination. The underdrain system contains significant concentratioy of

trichloroethylene and trans-l,2-dichloroethylene which can be asociated with

the treatment plant facilities. I

The stream samples receive their discharge from th nderdrain system and

surface drainage system. Analysis of the stream samples collected at the

culvert discharge detected the presenc trichloroethylene, although at

significantly lower concentrations tha$ the underdrain sample. This is

probably due to the Loss o,'roLatiLes by aeration and volatilization. The

tetrachloroethyLene conce tt tions further decrease in the stream flow away

from the culvert outlet. The source of trichloroethylene in the underdrain

system and s quently in the stream could be resulting from a leaking

clarifier tav/s).

Because MW-9 is Located north of the aeration basin and within the ground

water flow pattern, it should be unaffected by the contents of the aeration

basin. However, trace quantities of several organics indicate a different

source of contamination is present. As M-9 is located downgradient of the

paint stripping operation and acid/caustic spillage is evident, the paint

stripping operation is considered the source.
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EXECUTIVE SUMMARY

In response to Air Force Regulation 78-22, the Air Force

Aeronautical Systems Division (ASD) at Wright Patterson Air Force Base

(WPAFB) is conducting environmental reviews of 15 Government- Owned

Contractor-Operated (GOCO) industrial facilities. This report

presents the results of the review of Air Force Plant 6 (AFP 6) in

m Marietta, Georgia. It analyzes significant activities at this plant

as they relate to:"1

o Environmental management practices and regulatory compliance

o Hazards associated with past, present, and planned environ-

mental management practices

o Opportunities for conserving, reusing, or recycling materials1and energy resources in plant operations.

I Report results are based on information obtained from AFP 6 personnel,

ASD personnel, and a walk-through review of operations on August

J11-13, 1983.

3Summary of AFP 6

Air Force Plant 6 (AFP 6) is located (on the Dobbins Air Force

Base Military Reservation in Marietta, Georgia. Lockheed Georgia

Company (LGC) is the only contractor on AFP 6. AFP 6 consists of four

land parcels on 714 acres. Buildings have a total area of 6,444,606

million square feet. Activities involve specialized airframe

Jdevelopment, production, and testing. Current production involves the

C-130 Hercules prop-jet transport, aircraft modification, and spare

parts manufacturing. Future production activities will also involve

production of the C-5B Galaxy transport aircraft and modification of

C-141's, C-5A Cargo transports, and C-130 aircraft.
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Adjacent to AFP 6 property on the Dobbins Air Force Base Military

Reservation are several other entities. Lockheed-Georgia Company owns

and occupies 168 acres of land and improvements. The U.S. Naval Air

Station, U.S. Marine Corps, and U.S. Corps of Engineers are also

located on the base. These entities typically have little interface

with LGC AFP 6 operations and activities.

Table E-l presents a synopsis of the results of the environmental[

reviews performed for LGC operations at AFP 6. The table summarizes

environmental activities, areas of non-compliance, additional hazardr

areas, and recommnendations. Also presented are assessments of energy

use activities, energy conservation opportunities, and resource

conservation opportunities.

It should be noted that there is a distinction between above

cited "areas of non-compliance" and "additional hazard areas." As

indicated by the term, areas of non-compliance are operations and/or

practices that were judged to be in E of applicable

environmental and energy laws and regulations. Additional hazard

areas refer to non-regulated operations and/or practices that pose

potential risks to human and environmental receptors.
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1.7.1 IYDROGEOLOGIC DATA
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1.0 IN TRO0EU CrION

Law Engineering Testing Company (LAW) has performed technical

services to produce hydrogeologic data f or use in Phase II A of

the Installation Restoration Program for Air Force P1lant 6 in

Marietta, Georgia. Our services included the following:

1. Review of available project data, including several

reports by Wilson and Company, and the Chester

Engineers, 1984.

2. s

3. Obtain boring location approvals

4. Drill test borings and install monitoring we lls

5. Develop monitoring wells

6. Arrange surveying of wells

7. Conduct soils laboratory analyses

8. Perform field permeability tests

9. Measure water levels

10. Reduce and summarize test data

11. Analyses test results

12. Prepare this report of findings

our services were performed as requested by Environmental Science

and Engineering, Inc. (ESE), Mr. C. Richa'rd Neff, Project

Manager. Law's key project personnel were as follows:

Project Direction/Manager - Thomas L. Cross, P.E.

Q-13 8



Site Engineer/Manager - Kenneth J. Seefried Jr., P.E.

Site Geologist - Charles A. Spiers, P.G.

Staff Geologist - William W. Gierke

Staff Geologist - Steve Shugart

We understand that the information we provide will be used by ESE

to prepare a Review Draft Report for submittal to the United

States Air Force Occupational and Environmental Health Laboratory

(USAF OEHL).

Included in Law's report are descriptions of the services

performed, results and findings.

The first section of our report describes the regional hydrologic

setting. Subsequent sections describe the hydrogeologic

conditions at each of twelve potential contamination sites. Many

of the sites have previously been described by Wilson and

Company, 1984 and the Chester Engineers, 1984. After a lengthy

review of these reports, we have attempted to condense and

summarize the hydrogeology of each of the sites described, and

sites that Law Engineering have collected additional information.

Appendices in this report include field and laboratory test

procedures, individual test results, test boring records, and

other data.
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LAW NmIs.EmINo rsTItNo COMPANY

X396 PLASTEPS AVENUE, N E
PO. BOX 13280 * AT ANTA. 3ECRGA 30324
(404) 873.4781

March 17, 1981

Lockheed-Georgia Company
Department 49-11, Zone 255
Marietta, Georgia 30063

Attention: Mr. R. L. Kilgore

Subject: Report of Subsurface Exploration
and Preliminary Groundwater Monitoring Program
Air Force Plant No. 6 Disposal Basin
Lockheed-Georgi a Company
Marietta, Georgia
Job Number 9101

Gentl emen:.

Law Engineering Testing Company is pleased to submit this report of our
subsurface exploration and preliminary groundwater monitoring program for the
above project. This report has been prepared in accordance with our proposa'
number 1939-S and your purchase order number CX09793.

This report describes the exploration, presents the results, and
discusses the subsurface conditions and the quality of the grounowater
encountered at the site.

If you have any questions concerning this report, please do not hesitate
to contact us.

Very truly yours,

LAW ENGINEER.IG TESTrNG CO,>2AtJY

adames A. Hancock
Geotechnical Engineer

Donald G. Miller, Jr.
Technical Director
Waste Management Program
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1.0 INTRODUCTION

1.1 PURPOSE OF EXPLORATION

The purpose of this exploration was to:

1) Determine subsurface conditions in the immediate vicinity of the
subject disposal basin.

2) Determine if the disposal basin is leaking and thereby degrading
the quality of local groundwaters (sample from the upper
aquifer, as specified by 40 CFR Part 265.91, Federal Register,
May 19, 1980, P. 33240 and 33257).

3) Provide data as a part of a compliance program for state and federal
regulations governing the monitoring of hazardous material disposal
areas.

1.2 SCOPE OF EXPLORATION

Our exploration consisted of five soil test borings, installation of
monitoring wells, field permeability testing, laboratory testing, and an
analysis.

Boring locations were established in the field by taping distances and
estimating right angles from existing site features. These approximate
locations are shown on the Boring Location Plan included in Appendix A.
Standard penetration tests were performed in all of the borings in general
accordance with applicable ASTM procedures. Undisturbed soil samples were
also collected for laboratory testing. Sealed 2" PVC monitoring wells were
installed at all of the boring locations. Drilling, well installation and
field data collection procedures are included in Appendix B along with the
Soil Test Boring Records. Elevations shown on these boring records were
established by using a bench mark at building B-gO as shown on drawing
PE:Z9-C.1O-R3413-1, which was provided during our field work.

Laboratory tests were performed on undisturbed and selected split-tube
soil samples taken from the site. Testing included grain size analysis,
moisture content, Atterberg limits, and permeaoility testing. A short
description of these test procedures and the test results are presented in
Appendix C.

Analytical laboratory tests were also performed on groundwater samples
taken on January 25, 1981 from four of the observation wells. These sample
locations included one well situated hydraulically up gradient from the basin
(B-5) for the acquisition of background data. Sample locations also incluneo
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Page 2

three wells (8-2, 3, 4) which were situated down gradient in a pattern that
is reasonably expected to intercept possible contaminants reaching the
groundwater system.

The tests performed on these samples were selected in accordance with
applicable sections of RCRA (40 CFR 265.92 "Sampling and Analysis", Federal
Register, May 19, 1980, P. 33240) and were performed in accordance Witfl
current U5EPA standards and guidelines. The results of these laboratory
tests are included in Appendix C.

We understand that no radioactive materials have bee, disposed in the
study area. John Taylor, of the Georgia Environmental Protection Division,
has informed us that tests for radioactive materials are generally not
required when these materials have not been disposed in the study area;
therefore, these tests were not performed.
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2.0 PROJECT INFORMATION

2.1 SITE LOCATION AND TOPOGRAPHY

The subject disposal basin is shown on the attached Site Location Plan.
The basin is located approximately 300 feet south of Radome Building 8-90
adjacent to the antenna test area of the Lockheed-Georgia Company in
Marietta, Georgia. As shown on the attached Boring Location Plan, the plan
dimensions of the basin are approximately 300 feet by 150 feet. A patrol
road, which establishes the northern extent of Dobbins Air Force Base, is
located approximately 100 to 200 feet south of the basin. A stream, which
flows generally from northwest to southeast, crosses this patrol road and is
located approximately 150 to 200 feet southwest of the basin.

Topographic information for the site containing the subject disposal
basin has been taken from the provided Lockheed-Georgia Company drawing
number PE-Z9-C.10-R3413-1 entitled, "Industrial Waste Lake Sludge Disposal
Basin Plot Plan" revised Novemiber 6, 1969. Site topography generally slooes
downward from north to south and varies in elevation from approximately 1070
to 1035 with the ground surface immediately surrounding the basin embankments
ranging from approximately 1060 to 1050. The topography drops sharply in the
southern portion oF the site toward the stream and the patrol road to a
minimum elevation of approximately 1035.

The ground surface cover at the site consists of grass between building
B-90 and the subject basin. The area to the south of the basin is moderately
wooded. During the initial portion of our field work, these woods included
numerous moderately-sized pine trees located primarily on the exterior
southern embankment of the basin. Since that time the trees on the
embankment have been cut down.

Four existing water wells are located to the south and southeast of the
subject basin. The approximate location of these wells is shown on the Site
Location Plan included in Appendix A. We understand that these wells have
not been in use for several years, and that no future use is planned.

2.2 PREVIOUS SITE USE

We understand that the subject basin was constructed in an area
previously utilized for the disposal of construction debris and soils.
Materials deposited here may also have included scrap metals and paper.
These waste materials are evident in previous subsurface investigations
performed in 1969 and 1977.
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2.3 BASIN CONSTRUCTION AND USE

Construction of the subjiect waste basin took place in 1969. We
understand from Mr. W. L. Humphress of the Lockheed-Georgia Company that the
area within the basin limits was excavated to an elevation of approximately
1041 during basin construction. rhe fill material which was encountered
during that excavation was moved to the area immediately south of the basin.
Mr. Humphress recalls that the excavation was not extended down to virgin
sail in all areas within the basin prior to placement of a 4-foot thick
compacted layer composed of on-site soils. This compacted soil layer was
constructed up to an elevation of 1045 for the basin floor and extended up
the basin emibankmnents to elevations which would be exposed to waste. The
embankments which form the basin limits were constructed to a maximum
elevation of 1062.5 with interior slopes of 1.SH:IV and exterior slopes of
2H:1 V.

We understand that the subject disposal basin has been in relatively
continuous use since 1972. The waste material which was initially deposited
in the basin had previously been retained in a basin located near building
B-10 of the Lockheed-Georgia Company. We understand that the following
wastes have been placed in the basin: heavy metal sludge, paint residues and
sludge, and miscellaneous waste materials which include sul-fates, fluorides,
chlorides, lime, iron, oils and possibly cyanides. We further understand
that no halogenated or chlorinated compounds such as solvents or thinners
have been placed in the basin and that no record has been kept on the volume
of waste placed in the basin.
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3.0 GEOHYDROLOGIC CONDITIONS

3.1 GEOLOGY

The site is located in the Piedmont Physiographic Province which occurs
as a wide band across this portion of the southeast. Piedmont soils consist
generally of micaceous clayey silts, sandy silts and silty sands. Soils are
formed by the chemical and/or mechanical weathering of the underlying parent
rock. Normally, the most advanced weathering occurs near the surface.
Weathering decreases with increased depth until the unaltered parent rock is
encountered. Due to the weathering process, the soils tend to increase in
sand content with depth and intact bedrock elevations are often quite
erratic.

3.2 SUBSURFACE CONDITIONS

A subsurface cross section is included in Appendix B which presents the
conditions encountered at the soil test boring locations. The following
paragraphs present a generalized description of the soils encountered at the
site. The attached cross-section and the Soil rest Boring Records provide
more detailed descriptions at individual boring locations.

Beneath a thin surface veneer of topsoil, borings B-1 through 3-4
encountered fill material. At boring location 341 this fill material
consisted of a surface cover of soils generally described as silty sands to
an approximate depth of 7 feet. These soils were underlain by organic
landfill material composed primarily of wood chips and soil to an approximatE
depth of 23 feet. The fill material encountered by borings B-2 through 3-4
was composed of soils generally described as clayey silty sands. One
exception to this condition was found at boring location B-3 where
considerably more organic material was mixed with the soil between an
approximate depth of 6 to 12 feet.

Residual soils were encountered beneath the fill materials at locations
B-1 through B-4 and from the ground surface at location 3-5. Residual soils
are the product of the in-place weathering of the underlying parent bedrock.
As shown by the attached grain size distribution curves, the residual sails
encountered at the site can generally be described as silty sands with
varying amounts of clay size particles. Borings B-2 through B-4 were
terminated in these residual soils.

Material classified as partially weathered rock was encountered at borinc
locations B-1. and 8-5. Partially weathered rock is a designation applied to'
residual material with a penetration resistance near 100 blows per foot.
This material was encountered at approximate depths of 28 and 33 feet in 3-1
and 8-5, respectively and extended to a depth of approximately 43 feet at
both of these boring locations. The partially weathered rock encountered at
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these locations generally varies from silty sands to primarily sandy
material.

Refusal material, defined as material which cannot be penetrated by soil
drilling equipment, was encountered at a depth of approximately 43 feet at
boring locations 8-1 and B-5. Refusal may result from boulders, rock seams
or the upper surface of hard continuous rock.

3.3 GROUNDWATER

Water table surfaces in the Piedmont generally conform to the local
topography and intersect the ground surfaces at ponds and streams.
Groundwater level measurements taken at the site on January 26, 1981 indicate
a decrease in the water table from north to south. These elevations include
a high of 1043.8 at 8-5 to a low of 1026.3 at B-4. Measurements also
indicate a drop in the groundwater elevations moving from east to west in the
borings located south of the basin. These readings range from a high
elevation of 1034.3 at B-2 to 1026.3 at 8-4. Based on these readings,
groundwater appears to flow in the southeastern direction. These readings
also indicate that groundwater at the time of our field work was located
within the residual soils mass at all boring locations except 3-2 where it is
approximately at the cut-fill line.

We note that groundwater elevations tend to fluctuate due to such factors
as seasonal and climatic variations and surface runoff and could therefore be
different at other times.

3.4 PERMEABITY

One laboratory permeability test was performed on a sample of unsaturated
fill soils with results of 6xO -7 cm per second. This value may not
represent totally saturated conditions and would be expected to increase with
saturation. We note that the zones of organic material within the fill soil
mass may possibly have higher permeabilities which would be likely to allow
water to move through the organic zones at a higner rate than through the
soils themselves.

The permeability of residual soils at the site was tested in both the
laboratory and by field in-situ tests. These results range from 4xj0 - 6 to
ixj0-4 cm/sec. Our experience indicates that 0-4 to 3.0-: cm/sec
values are typical of this portion of the Piedmont.
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4.0 GROUNDWATER QUALITY

The laboratory test results indicate a significant increase in
concentrations for several parameters from the background well (3-5) to the
wells located down gradient from the subject basin (wells B-2, 3, 4).
Several selected parameters are summarized in the following table:

AVERAGE OF FOUR REPLICATE TESTSi
SPECIFIC

SULFATE ION TOTAL CONDUCTANCE TOH
MONITORING S04 MANGANESE (umho/cm TOC (mg/l

WELL (mg/l) (mg/l) PH at 25"C) (mg/l) as Cl)

B-2 600 9 6.3 1818 41 1.4

B-3 570 12 5.3 1380 25 1.7

B-4 120 6.8 5.4 815 10 0.5

B-5 3 0.93 7.0 38 6 0.5

Complete results presented in Appendix C.

1 Parameters used a indicators of groundwater contamination (40 CFR 265.92
"Sampling and Analysis, Federal Register, May 19, 1980, p. 33240).

In addition, further inspection of the GC scan indicated the following:

Well B-5 Sample - trace of DOT,
- 0.18 ppb 2,4,5 - T (2 columns)

Well B-2 Sample - 0.93 ppb methyl parithion (2 columns),
- numerous organophosphates
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5.0 CONCLUSIONS

The groundwater quality testing indicates that some degradation of the
groundwater has occurred in the area downgradient from the subject basin.

This conclusion is based on comparison of downgradient sample results
with the upgradient (B-5) control sample results. With the exception of one
suspect nitrate result (8-4) no samples contained concentrations in excess of
the EPA Interim Primary Drinking Water Standards; however, this does not
imply that there could not be any health and/or safety hazards. The one
suspect nitrate result (74 mg/l) should be verified in subsequent sampling.

Additional significant information regarding samples from the upgradient
well (8-5) is the indication of the presence of DOT and 2,4,5-T. One
possible source of the latter is the solvents which are used on the concrete
apron area located north of building B-go.

The most significant downgradient contamination was found in wells B-2
and B-3 which indicate sulfates in excess of 500 mg/l, organic carbon at
about 30 mg/l and total organic halogens at about 1.5 mg/l. The GC scan
indicated 0.93 ppb methyl parathion and numerous organophosphates. The B-2
and B-3 locations also exhibit magnesium levels of about 10 mg/l; however,
none of the other heavy metals tested (refer to Appendix C) were greater than
detection limits. Sodium, which is a fairly mobile groundwater flow tracer,
was elevated to more than 400 mg/l downgradient as compared to an upgradient
sodium of about 4 mg/l.

Based on these observations and the information provided regarding the
contents of the basin, it is reasonable to conclude that seepage is occurring
from the basin. To date, there is no indication of significant heavy metal
contamination although manganese is somewhat elevated. However, as noted,
some organics (methyl parathion and organophotphates) may be migrating from
the basin. We understand that NPDES monitoring downstream from the basin has
not revealed any contamination.
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6.0 RECOMMENDATIONS FOR FURTHER STUDY

The future use of the basin will likely be a function of several factors
including groundwater use in the area, long term documentation of contaminant
migration, future regulations and regulatory agency interpretation of those
regulations as well as plant operational requirements. Approaches to
addressing the geohydrologic and water quality aspects are presented in the
following sections.

6.1 Evaluation of Water Use

We recommend further investigation (in the form of a study) of potential
use of both surface water and groundwater in areas on Dobbins A.F.B. or
Lockheed property which are located downgradient from the basin. If sources
of potential drinking water are found, these sources should be sampled for
contamination.

6.2 Assessing Extent of Groundwater Degradation and
uocumentation or Performance

Various interim status and proposed regulations address the need to
determine the rate and extent of migration of contaminants. In order to
assess the vertical and lateral migration of contaminants, additional data in
the form of groundwater levels and groundwater quality from downgradient
locations is required. For this geohydrologic setting we anticipate that
wells at a minimum of three (3) additional downgradient locations will be
necessary. At least 2 vertical levels should be sampled at two of these
locations.

Sampling from these wells as described in Section 6.3 should be
conducted. The resulting data can then be used with geohydrologic data
obtained at the monitoring well locations in order to make predictions on the
anticipated extent of groundwater degradation in the area.

6.3 Sampling Program

In addition to the well installation and sampling discussed in Section
6.2, we recommend taking additional samples from the existing wells.
Sampling of sediments from the adjacent strea. bed is also recommended.
Sampling should be conducted on a monthly basis for at least a 3 to 6 month
period during spring and summer in order to determine if seasonal
fluctuations are occurring in the contaminant concentrations. These samples
should also be analyzed for parmeters which presently indicate groundwater
degradation in the area immediately south of the basin. It may also be
advisable to analyze a few key parameters which are specifically indicative
of the contents of the basin.
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6.4 Basin Maintenance

We recommnend that the basin embankments be kept clear of trees which have
the potential for extending deep roots into the basin embankments. After
extended periods of time, this growth can lead to the development of channels
for contaminants to leak out of the basin.
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FIELD OPERATIONS

The general field procedures employed by Law Engineering Testing Coniany are
summtarized in ASTM Specification 0-420 which is entitled, "Investigating and
Sampling Soils and Rocks for Engineering Purposes." This recommended practice
lists recognized methods for determining soil and rock distribution and
groundwater conditions. These methods include in situ test methods 4s well as
borings.

Borings are drilled to obtain subsurface samples using one of several
alternate techniques depending upon the subsurface conditions. These techniques
are:

a) Continuous 2-1/2 or 3-1/4 inch 1.0. hollow stem augers;

b) Wash borings using roller cone or drag bits (mud or water);

c) Continuous flight augers (ASTM Spec. 0-1425).

These drilling methods are not capable of penetrating through material
designated as "refusal materials." Refusal, thus indicated, may result from hard
cemented soil, soft weathered rock, coarse gravel or boulders, thin rock seams, or
the upper surface of sound continuous rock. Core drilling procedures are requirec
to determine the character and continuity of refusal materials.

The subsurface conditions encountered during drilling are reported on a field
test boring record by the Chief Driller. The record contains information
concerning the boring method, samples attempted and recovered, indications of the
presence of various materials such as coarse gravel, cobbles, etc., and
observations of groundwater. It also contains the driller's interpretation of the
soil conditions between samples. Therefore, these boring records contain both
factual and interpretive information. The field boring records are on file in our
office.

The soil and rock samples plus the field boring records are reviewed by a
geotechnical engineer. The engineer classifies the soils in general accordance
with the procedures outlined in ASTM Specification 0-2488 and prepares the final
boring records which are the basis for all evaluations and recommendations.

The final boring records represent our interpretation of the contents of the
field records based on the results of the engineering examination and tests oIf th=-
field samples. These records depict subsurface conditions at the specific
locations and at the particular time when drilled. Soil conditions at other
locations may differ from conditions occurring at these boring locations. Also,
the passage of time may result in a change in the subsurface soil and groundwater
conditions at these boring locations. The lines designating the interface betwee-
soil or refusal materials on the records and on Profiles represent approximate
boundaries. The transition between materials may be gradual. The final records
are included in this Appendix.

The detailed data collection methods used du, ig this study are discussed on
the following pages in this Appendix.
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SOIL SAMPLING PROCEDURES

PENETRATION TEST AND SPLIT-TUBE SAMPLING

Penetration tests and split-tube sampling are normally conducted in the
drilling operations. The standard penetration test provides samples for visual
examination and classification tests.

The standard penetration test and split-tube sampling are conducted
simultaneously according to ASTM Specification 0-1586-67. At regular intervals,
the drilling tools are removed and soil samples obtained with a standard split-
tube sampler connected to an AW-rod. The sampler is first seated six inches, to
penetrate any loose cuttings, then driven an additional foot with blows of a 140
pound hammer falling 30 inches. The number of hammer blows required to drive the
sampler the final foot is recorded and is designated the "penetration resistance"
Representative portions of the soil samples obtained from each split-tube sample
are placed in glass jars, sealed and transported to our laboratory.

Descriptions of the split tube sample and the penetration resistances are
shown on the attached "Soil Test Boring Records".

UNDISTURBED SAMPLING

Split-tube samples are suitable for visual examination and classificationtests but are not sufficiently intact for quantitative laboratory testing.
Relatively undistrubed samples are obtained by pushing sections of three inch
O.D., 16 gauge, steel or brass tubing (Shelby tube) into the soil at the desired
sampling levels. This procedure is described by AS74 Specification 0-1578-67.
Each tube, together with the encased soil, is carefully removed from the ground,
made airtight, and transported to the laboratory. Locations and depths of
undisturbed samples are shown on the "Soil Test Boring Records".

MONITORING WELL INSTALLATION

The wells installed for groundwater monitoring were constructed in general
accordance with the USEPA Procedures Manual for Groundwater Monitoring at Solid
Waste Disposal Facilities (EPA/530/SW-611, August, 1977). Typically, the
monitoring wells consist of a section of 2-inch I.D. schedule 40 PVC solid wail
pipe fitted mechanically to a slotted section of PVC pipe placed at tne lower 1
feet of the installation. The slotted section is protected by a backfill of cje
fine gravel completely filling the annular space between the borehole and the
pipe. The annular space above the gravel is sealed utilizing bentonite pellets.
Above this, cohesive soil backfill is employed co within 3 feet of the existing
ground surface. A surface seal of portland cement is then placed to effectively
seal the installation and preclude the entry of surface waters. The PVC assemb,
projects above the ground surface approximately 2 to 3 feet and is firnished wi-
a PVC cap. Following installation, all wells were adequately developed ,n orcer
to provide representative groundwater samples.
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FIELD VARIABLE HEAD PERMEABILITY TESTS

Field variable head tests are used to determine the in situ permeability of
soils. In performing field variable head tests, water is removed from the bore
hole and the resulting groundwater level is measured. The water level is then
allowed to rise while readings of the groundwater level are taken at predetermined
time intervals. The data provides a means of calculating the permeability
coefficient. The results of these tests are included on the subsurface cross
section in Appendix B.

The variable head permeability test is best suited for relatively impermeable
soils. If the permeability is very high, the rate of water rise is too rapid to
obtain accurate readings or to have enough time intervals to compute an average
permeability.

V
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MONITORING WELL DATA

LOCKHEED-GECRG IA CCMANY
MARIETTA, GEORGIA

JOB NU..BER 9101

MONITORING GROLNO GRak0)WATER GROUNDWATER
2mIEEAIOZDpH ELEVATION

B-1 43 1064.6 28.6 1036.0

8-2 30 1052.4 18.1 1034.3

B-3 30 1051.3 22.9 1028.4

B-4 30 1050.0 23.7 1026.3

B-5 29 1070.8 27.0 1043.8

1BELOW LAND SURFACE, IN FEET.

2 ELEVA'rICNs BASED ON BENCH MARK AT BUILDING 8-90 AS SHOWN ON

DRAWING PE:Z9-C.10-R3413-1 PROVIDED BY LOCKHEED,

3 1N FEET BELOW LAND SURFACE, MEASURED ON JANUARY 26, 1981.
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KEY TO CLASSIFICATIONS AND SYMBOLS

CORRELATION OF PENETRATION RESISTANCE WITH4
RELATIVE DENSITY AND CONSISTENCY

"O. Or gLows'.4 N RELATIvE 09ENmrI.

0.-A VERy LOCoss

SNSA-10 LOOSE

SAN5 OsASI
over-so veNSEum

S-i VER" So"I

2-A SOrT

SILTS AND CLAYS A-4 PRho

9-IS . lv

IS-30 VIE$" STIVF'.

30-SO0 NAPO

OVICR1 so VERY K10111

SYMBOLS
a -UNoIs-rumsco SAmpLE- CUD) RECOVERED

M ~ -Umocs-rumsao SAmpLE CUD) NOVr REcoveRED

1*/21 -NUMBERn or SLows (toml rO DRItVE -H swoow A HUmERap oW iNCHes (z)

AX SIX. NEX -CoRe nARREy.. sizes WmICm OBTrAIN comes i-I/U. i-s/a AND a-,/ INCHES IN

DIAMETR RSPECTIlVEL.Y

55,% -PECENCCTAGE (63) or ROCK CoRe RECOVSERD

moo -ROCK aUA^LxTY ocsIOHAT-icn-%opr come SEGmeNTs Am OR m MOR ICHES LONG.

-WATrg TrABLE Ar LXAST 24 boums AFPErx DRILI

%_- -WATERc rABLE ON9 MOUR 0OR LASS AFTECR DRItLINa

.4 -Lois Op, RiLLiNG WATEru

A -ATTErueme LIMIrS TesTr PenrFOmme

c -CooNscoLIOiom TesT PearoRmeD

as -GRAIN SIZE TESTr PERFPOROWE

7 -TRI,.,AL. SHCAR TESTr PeRVoRMED

P. -PROCTroR COMPACTION TEcST rPErFORmED

v -. FELO VANE9 SHEAR TEsTr rPtrPoRmeO

to -PERtCEtpr or NATrURAL- oOISTrURe coprxm'T cIs

DRILLING PROCEDUES

SAMPLIN ANo rrNcTr"ATIom rcsTriNC PERFORmED 1N ACC0MOANCE WITHm A3STM 0 ISMo-67.

TNE sTrANOARO PENETRVATION RECSISTANCE IS THE HUM OER C'r SLOWS OF A f4* POUND HAM.MER

VAfLLNa 30 INCNTS To 0XIVZ A Z INCH 0.0.. 1.4 INCH 1.0. 5PL.IT SPOON SAPAPL.ER ONE FOOT.

CoRe DRILL-tING IN ACCOXDANCE WITHM ASTNY OESIONAT1OH 0 o zt3-AZTr.

THE upicio-ruR2ED SAMPLtING PlOCZOURE IS OCRI5CO gY ASTM SPECCIFICATION 0 I13-67.
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Join wumeemp 9101

malovh (p7*) ogscarnlt am9rwio.*.W Pan roOr

0. TOPSOIL. SO*~

FIRM SROWN MICACEOUL SILTY FINE _ | I
SAND - FILL

1059.1

7

SILTS AND SANDS wITH CRGANIC

LANOF ILL MATEIAL 1054"
1054.

1099.4100

1049.E

1044. d -

23 2 ENSE BRON MICACECUS SILTY FINE 1

SAND - RESIDUAL 1039.

28
VERY DENSE BROWN MICACEOUS SILTY 1034.

FINE SAND - PARTIALLY IEAT)-lER-- 4" -

=cc<

1029. -

.... ..- , % .

REMARIKS: 2 INCH SLOTTED PVC MCNITORING '.IELL INSTALLED =RC" 33 TO 43 -ET 3
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JOE muiUeaf________

NoTa Mf m w PA4 2 or

vER OESEBROIWN MICACEOUS SILTY
FINE SAND - PARTIALLY WEATh-ERED ROCK

43 ORING REFUSAL AT 43 FEET

1019.d

REMARKS 2 !14C"- SLZTr-: OVC "
4CNITCRrNG 4ELL. INST ALED =CM 33 70 43 =--
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Joe mutlegm 9101

agwyw" (VT.) ogcalcnspm gLEv. -cmlUVOq-LW 1,00'Or

- 1052.4 'a o 30 40i IQ o6 so 10

0. 5 TOPSO IL N

LOOSE To FIRM 8ROWN CLAYEY
MICACEOUS SILTY FINE TO COARSE

SAND WITH OCCASINAL ORGANICS,

GRAVEL AND CEBRIS - FILL A 10-7.-

21%

K
L

1042.4

1027.

CENSE TAN AND SPFWN MICACSCUS

SILTY FINE TO COARSE SAND -1-.-

RES IDUAL

23

9IR?4 TO CENSE S:CWN MICACECUS SILT"1
FINE SAND 

12.

1022.30- -

3CP!NG TERPIINATED AT 30 P"TE

RIEMARKS: 2 INCH 5L.)rTED !'CNITCRING .. ELL I'NSA.ED =:Cf 2- 7*0 30 ==
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CATE OnaILge 11/13/80

Joe lUMO*m 9101

m w e @a ft2 m scw PAGE -L v pV u w 1' -O r0W IE P

1051.3 1 ,0 zo 30 40 Soc 6 . *$

ll) FIRM TO t-OOS BROLWN CLAYEY

MIC.ACECUS SILTY FINE "rO MEDIUM SAND:

FILLA 1046 .3

6 GS

L0OSE ORGANIC BROWN CLAYEY-
MICACEOUS SILTY FIJE SAND - FILL

1041.3

FIRM TO DENSE TAN AND 8ROvN

SLIGMTLY CAYEY MICACEOUS SILTY A
FINE TO MEDIUM SAND - RESIDUAL GS X036.3

26%
K
L

1031.3.

23- - - --

FIRM TO L.OOSE TAN AND SRCWN

SLIGHTLY CLAYEY WICACEOUS SILTY, L026.3

FINE SAND WITH OCCASIONAL THIN

ZONES OF COARSE SAND

021.3

3501.3

SCRIN TERMINATED AT 35 FEET

RKMARXS: 2 INCH SLOTTED *l/C r'CNITCRING ,E2LL. INSTALL. --DCM 20 TO 30 FEET
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OA:. CROLLZO 11/13/130
Joe 1u045.0 9101

m ~~~~1040.0 09 o4 s 0

0.

IRM TO LOOS BROWN CLAYEY L1
MICACEOUS SILTY FINE SAND -' TH

OCCASIONAL ORGANICS AND GRAVEL 
10-Y.0

N ICAEU /t.IT PN OL'E~ 10Z5. C ,

1040. C

A 1035.0
GS

DENSE TAN AND BROWN SLIGHTLY CLAYEY
MICA'OUS SILTY FINE TO EDItM SAND-
RES IDUAL

FIRI TAN AN BROWN SLIGHTLY CLAYEY 1025.IMICACECUS VERY SILTY FINE TQ OI

SAND

1020. 60 ,

33

35 srLl"' CINE TO -EDILMI SAND 015.,-- I I

SCRING TEP IINATEO AT 35 E

REMARKS: 2 INCH SOTTEZ OVC -~~~GvELL !NST4LLED 2-, 71 30 OEET
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LoOA'r" ent .,.go 11/17/80

Joe WU"Gam 9101

~gia 7m2 I~t I3W PAGE I1 o 2

oPT" (VT.3 PM,,,.,T,,ATtO--,ow 0,
0 10 to 0 0 10 o so loo

DENSE TAN GRAY AND BROWN MICACEOUS
SILTY FINE SAND - RESIDUAL

065.8

L060.8

19
VERY cENSE TAN GRAY AND BRCMIN - -s-

P4ICACEOUS SILTY FINE SAN - RESIOUA

040.8

'VEY MEJSE TAN AND DARK GRAY h

MICACEOUS FINE TO COARSE SANO - 03 -5. I

PAPTIALLY ':iEAT)-EPSD PCCK

-o 1 Z0.

REMARKS: 2 INC- SLOTTED 0VC MCNITCRING VELL. INSTALLSD -- Rt 19 TO Z9 -7EE" ]
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~~ OAYE 01L."O 11/17/80
JOEn mumag 9101

~u~ T3 W~om~ jg! a 2 ow 2
019PVW (P3oesGR~ovtcw- - - b. Pc# T3Arl104-GULOW% Pft WOO .2

VERY OENSE TAN ANO OARK GRAY 1
MICACEOUS FIN~E TO COARSE SAND
PART IALLY WEATH-EE ROCK

43 ORING REUSAL AT 43 FEET

025.8

REMARKS 2 rNCH SLOTTED PVC ,'CNjTrCRrNG NvELL INSTAL-ED FPCr 19 Tc 29 FE
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Appendix C

Laboratory Testing
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LABORATORY PROCEDURES FOR SOIL TESTING

ATTER8ERG LIMITS

A representative sample of soil is tested to determine its plasticity
characteristics as an indication of the shrink-swell potential. The soil's
plastic index (PI) is representative of this characteristic and is bracketed by
the liquid limit (LL) and the plastic limit (PL). The LL is the moisture content
at which the soil will flow as a heavy viscous fluid and is determined in
accordance with ASTM 0-423. The PL is the moisture content at which the soil
begins to lose its plasticity and is determined in accordance with ASTM 0-424.
The data is shown on the corresponding Grain Size Distribution sheets in Appendix
C.

GRAIN SIZE DISTRIBUTION TEST

Grain size tests are performed to determine the particle size and distribution
of soil samples. The grain size distribution of soils coarser than 0.075 mm in
diameter is determined by passing the sample through a set of nested sieves.
Material less than 0.075 mm in diameter is suspended in water and the grain size
distribution measured by the rate of settlement. These tests are similar to those
described by ASTM 0-421 and 0-422. The results are presented in Appendix C in the
form of a curve showing the distribution of particle diameters.

MOISTURE CONTENT

The moisture content of soil is defined as :he weight of water in a given soi7
mass divided by the weight of dry soil solids in the same mass. Natural moisture
contents are determined in accordance with AS,,'I designation 0-2216. The data is
shown on the Soil Test Boring Records in Appendix B and on the corresponding Grair
Size Distribution sheets in Appendix C.

PERMEABILITY TEST

The permeability coefficient of representative soil samples are obtained by
laboratory testing of undisturbed samples. A hydrostatic head is applied to the
top of the sample and the quantity of water flowing through the sample is measurec
for a given time period. The data provides a means of calculating the
pernreability coeflicient. The results of these tests are included in Appendix C,
and on 'le sLbsur~ice cross section in ADoendix 3.
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RES LTS OF LABORATORY PERMEABILITY TESTS

LOCKHEED-GECOGI A COMPANY
MARIETTA, GECRGIA
Joe NUMBER 9101

SAMPLE MOISTURE
DEPTH DRY VIGHT CONT,4T

B-2 5-7 101 21

B-3 14-16 93 26

CONFINING
VOID STRESS HEAD PERMEA8ILITY
RATIO (KSF) (PSI) .CM/SEC)

1
0.67 0.3 2 6 X 10- 7

1

0.82 0.9 2 4 X 10- 6

1

THIS VALL E MAY NOT REPRESENT TOTAL-,Y SATURATED
CODITIONS AND WMCL_0 SE XPECTED TO INCREASE
WIT-i SATURATICN.
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RE-SUTS F ANALYTICAL TESTS
LOO(EED-.GECRGIA COMPANY

MARIETTA, GSCRGIA
JOB NIJMER 9101

GROUNDWATER SAPLE LOCATION
PARAMETER 8-2 B-3 B-4 5-51

PH 6.2 5.2 5.4 7.2

6.3 5.3 5.4 7.0

6.3 5.3 5.4 6.9

6.3 5.3 5.4 6.9

SPECIFIC CONOLCTANCE
(L4-V1/C AT 250 C) 1810 1380 810 38

1820 1380 820 38
1820 1380 810 38
1820 1380 820 38

TOTAL ORGANIC CARSCN
(MGA.) 42 25 11 5

38 24 9 5
38 25 10 6
45 26 11 6

TOTAL CRGANIC HALCGEN
(,G/L AS C 1.4 1.7 0.5 0.4

1.5 1.6 0.5 0.5
1.4 1.7 o.5 0.5
1.4 1.6 0.5 0.5

C-LCR ICE, Cl-
(MG/_) 90 59 70 5

TOTAL IRCN

TOTAL MANGANESE
( MGA.. )9 12 6.8 0.93

PENCL I CS
(MG/1 ) 0.019 0.314 <0.005 <0.005

BACK RCUND M:N I R I NG WED L

11[I~~~~~ 7hl, , ,



GL CUNOWATER SAMPLE L.OCATICN
PARAME~TER R-2 9-4

TOTAL ,O0 I UM

(MGA..) 440 280 140 3.3

SLLFATE ION. SO4

(MGA_) 600 570 120 3

-J'
TOTAL ARSENIC
(MG,..) <0.05 <0.05 <0.05 <0.05

TOTAL ,AR !LM
(MG/L. <0.3 <0.3 <0.3 0.3

TOTAL CAOMIUM
CMA ) <0.005 <0.005 <0.005 <0.005

TOTAL CHCMIL*4
(MG" ) <0.05 <0.05 <0.05 <0.05

(-MG/L) <0.1 0.1 0.2 <0.1

TOTAL LEAO
(NmGc._) <0.02 <0.02 <0.02 <0.02

TOTAL NERCLPY
(,%<") <0.0005 <0.0005 <0.0005 <0.0005

NITRATE, NO3.-N
( MG/L. ) <0.1 <0.1 74 1.•

TOTAL .S NI.,M
(%Ar,G</: 2) <0.2 <0.2 <0.2

TOTAL SILVE

(MGA_) <0.05 <0.05 (0.05 <0.5

1
5ACKGRCt.,N0 "CNITORING oEL..
SUSPECT '/ALX
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GROLMtWATER SAMFL... LOCATICN
PARANET 8-28-38-

EOR IN
(MG/L) <0.00003 <0.00003 <0.00003 <0.00003

LI NOANE
(MG/i.) <0.000008 0.00008 <0.000008 <0.000008

METHOXYC-LR
(r4GA.) <0.0003 <0.0003 <0.0003 <0.0003

TOXAP"ENE
(W"/) <0.0012 <0.0012 <0.0012 <0.0012

2. 4-0
(MG/L) <0.0052 <0.0052 <0.OOSZ <0.0052

2. 4. 5-TP. SILVEX
(M')<0.0001 <0.0001 <0.0001 <0.0001

11 -Y
(tj)3100 1000 1700 1800

7CTAL C3LIFCPM
(cZL--IES PER 100 ML). <100o NI <100 NI <100 NI 1700 Ni

ACOITICNAL II'FCRMAATICN:

9-5 TRACE CF M
0. 18 "~ 2. 4. -T (2 CCL'kt4S)

3-2 0^.-3 POS '4E-7YL =APA7 -IN (2 C=LJ'MNS)

l8ACxGPCLNO "CIP:NG NELL.
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1 .8 WILSON AND COMPANY
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1.6.1 GRUUND NXPEK tgJALITY ASSESSME-LNT REPORT SURFACE
IMPOUNDMENT

Q-I 18



LOCMIED-GEORGIA CC. P.AY
A DIVISION OF LOCHEED CORPORATION

ftARIE7TTA, GEORG:A

GRC1777-ATER QUALITYf ASSES!',-T REPORT
SURFACE IMPObN~Y

(Iadust.::-al Waste Sludge Dis-:osal Basiz)

AIR FORCE PANT NO. 6
MIARIETTA, GEORGIA

By
n~ Christy
BL Johnson

A 4.1t 1 VIA

10 OC-OBER 198S W N
(84-01) rC cFA P&MN

Q-182



SECTION I - EUC7TIVE SUJM,1ARY

A groundwater quality assessment has been per:oreJ at the azar -..
surface impoundment at Air Force Plant I5o. t), lar;et~ta, ueorgi.- -.j

investigation was urdertaken in response t re'vt : .s an ivtti ....
gathered from an existing groundwater monitor-7 s.- nsa
subject surface impcizdment. These data izrizat,- t-2t ,:ortam'-.. v
be emanating from oundent,

f tg. surface imp --
ments for a groundwater quality assessment.

The groundwater quai/'':: assessment 'as 'er::'re: : nl7'-J: ':!.
beginning with indicatr studies vie!d-ng ::rat> n t tt:e ::'.
plume, expected grouz-water flow patterns a,4 -ater -_3 .1:.

sources within the stud'y area, an' endlzg wtt. ' ' :an .- :.
sampling of monttor -e s to conr- th :s -: -- "- h I ...
from the impoundment.

Contamination is migrating from the nurace :- n,_.. .exe -. .
co-ntaminzats --'-.!m ze "' i ,. :. - g i e -, "," -- .. ,

discharge into an a :acent stream. The ma'rX--m Z.t : .:.
contaminat:on from the surface impoun ment -:rvX. r _x ".v.,
of the impoundment.

Contaminants migratl z fr m the imp cu,::ner: . ; .,: *. :

L priority po'utants. aa'la common salts. ".t .'. .
impoundment discharges into the stream r..here .: , -. ".. " ..
and removed to envsrznmentai>" sate >ve- , . e,..; .
course of this stud' tndcate t:at tr.e re- ::. s -': e, .:.

safe drinking water .zazts prir t, :ea'.n t-.e

The distributron of ;olatile c';mponds a*, t e .- s '. .

extreme>y complex, c'-,zg to the apparent Irese:. era, : .
sources other than tne iubject hazarizus atstie c,.nmet

i ~ ~~This doc"ument sat sf:.es the re-uirement f,:- :,"t,-:Jitva.est",

but does not include results of Append ix V:" an-'.'s es -'hebe ,~ ';.

furnished separately in the near future.

Recommendations presented in this report izc-.aze t"te f:*:IOing:

a. Modificatiocs should be made a t t te E- 0 .i n r4er
abate existing sources of contamination.

b. The extent of the volatile or.nc cnta-inant plwte to -,:e
northeast of the impcundment should be dete-mnined. T.is determinatioz :s
outside the scope of tais project.

c. The source of the contaminant p'-'ne on the west bank of tne
impoundment 3hould be determined and abate. This ork is ouptsoie t
scope of this project.
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d. Regular mon.-tcring should be performed at the stream prior to the
point of exiting the study area n order to assure that the quaLit, of this
jischarge does not exceed tolerable contaminat limits.

e The treatmezt and Jeilsting of the hazardous waste impoundment
contents should be zn;est gated as an alternate means of closing thisfacillity.
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SEC71G~N 17. - CONCLUSIONS AND RECOEN)AT:VNS

A. IN7F10DUCTION.

2*-c--. sections Of -this report nave presented investigative method.-,-:
~~.,a l.Tr. nte_ Iretatinn of these dat3 ha: been limite, I:-- -::A

* -- .er.5 here so5:.' ar-* Dedirock in t'~
' i7 -.:s sect_ cn pry' sm _t oi the

roN AN: ::CENTRTION OF TNORC.";I-- CONT -INANTS.

ofincr-ganic contamnants is well-defined acr-s
- asoz~a:co-ntonmnaz"ts migra-_e frzrn tne surface icrLind-'o

:&nt.!e -izearea _ndicare1_:,I ?laze - , uischar~ianz
a-,:a rent fonare fr tne I.Scharze zone o f Lhi ___.e

-~:se: b.- te sre~s surey. Ar:are: boundarie '
3 v p., eC , n e .~e by !ell ar2l-sef . _

rreo .. ~T fo oreetabulatQ ofa

E- -2, B-3 and B--' are al contam~inated with leac"---
s ce cu dment. Concentratic--s of nearly all of the cr~j - r. . ee:a ed. wi:7i. the plurme area th-ough sou"in and sulfate re
S;:z e Sc d C" chrJe C 0aC on C : 0n s ,uze:u. tracers -

7 4_ are ar .sh ,o Plate V2

3-znra~~ c :ent2tor wells £-2 -. , E-7 aad E-4 are re. -e-
-. Z rC LZ water Diuality .A bar.,. c ev, z. -a's -

Co. zlnr a d,;es extend t*hrcu~w B- I a -6. l
.. t these slgz leC'ated c ocent .:,r.s. a re rt f r :. t- s,.:

~runret. Their =:St - scri:e is .--e septric ank l e ach '

N -_.:cntrat cns of zinc adcadmium are slighatly. elevated- in the pli'.e r.lie na~~mconceritrato.on of zinc is .22 mg,'l in We*- B-. Th max..z
znetraticn of cadmi. m is .0009 mg/I in B-s, far belcv,. the drinkingvoeN--- .-:Dfr this metal,.

conoeatrations are also elevated in the plume area. The lead cor.:tn-
-ranion ian Well D-1 -s 0.0S3 mg/I which exceeds the safe drinking ar

of C.OS mg/i.

Andl-sis of Well BR-: ind icates that grouadwatet intercepted by the cc
"'re hole interval in 'setirock (29-79') is ccataminatel with inorganics :z

tosurtace impoundmnt . However, this contamination does not exteac -.3
tne 0-229 fo3ot bedrscK interval monitored by Well BR-3.
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e. Trichloroethylene. Analyses indicate the presence of four sepa-
rate sources for this pluize. Present data do not facilitate the develop-
ment of isocons at each of these sources. However, the contamination from
the surface impoundment is apparently well defined. Isocons have beendrawn for the highest concentrations of trichloroethylene in the study
area. These are shown on Plate IV-7.

One source of Trichloroethylene contamination is be!ieved to occur at -he
B-90 building, resulting in low level concentrations in B-7, B-6, E-1
BR-1. A second source or sources appears responsible fr trichloroethyene
contamination in E-5, D-3 and E-6. Eoth of the areas are located so as tc
p reclude the flow of water from the surf__ace impoundment. Inorganic con-
stituents at both locations indicate that contamination from the surface
impoundment has not occurred. Flow from the (E-5)-(E-5) area will be east
to the secondary stream. Flow from the B-90 area should be south to -he
east 6 D- area, with tho cost side cf to pl".=e area at Z-1 mo'.-:ng~east.

Trichloroethylene in the (--o -)area is probably -lro :=
impoundment. The lack of any inorganic contaminants in the (D-5)-(D-2)-
(D-4) area strongly favors a separate source for the contamination found in
this area. The extent of trichloroethylene in areas downgradient and
southeast of the surface impoundment has probably achieved its max-zun
extent, while contaminants at D-6 will apparently migrate southeast to be
intercepted by the secondary stream.

f. I,2-Transdichloroethblene. The distributioz of this compouneJ is
shown on Plate IV-8. Two basic areas of c:ntaminatisn are shown: an area
south of the surface impoundment and an area on tne west bank of tne
stream. The area on the west bank favors a source oter than the surfaceimpoundment.

D. RATE AND EXT"ENT CF CONTAMIN'IC".

Wilson Laboratories believes that the actual extent of both inorganic ano
organic contamination from the surface impoundment :s equivalent to the
area defined on Plate IV-l. This area is surrounded on the north, east and
southeast by contaminants apparently derivef frcm other sources. It wc..ld
appear that a plume or plumes from other sources also exists on the ;est
bank of the stream.

The contaminant plume from the surface iznoundcment is believed to have
established its maximum extent as shown on Plate. IV-1 The rate of fowwithin this plume varies from approximately 17 to 9,' feet per year. :he

plume is intersected by and discharges into the stream.

Data suggest constituents contributed to the stream b': the impoundment are
either diluted, as in the case of inorganics, or removed, as in the case of
volatile priority pollutants, prior to the stream lea'ing the study area.
Data indicate the stream water leaving the site is free from harmful ton-
centratons of any constituent and would be :cnsiicrcd a safe drin:nz
water supply by any standard.
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Data gathered from the three bedrock wells installed at the site indicate
that contaminants from the residual soil mantle have entered the site
bedrock. Contamination was detected in the upgradient position bedrock

Well BR-i, which penetrated to a depth of 93 feet below ground surface.
Contamination was found in downgradient Well BR-2 which penetrated to a
depth of 79 feet below ground surface. Well BR-3 which penetrates to a
depth of 230 feet was found to be free from contamination. ThIs 'well
sampled formation water at a depth of 183-221 feet.

As discussed in Section Ii!, the flow pattern of g::undwater through- e

In g-. eral, it can be said that the net transport of water through the
bedrck will closely parallel flow in the residual soils; moving toward the
center and down the valley. The impoundment plume is located adjacent to
the stream which seres as a groundwater discharge zone from the bedr:ok.
For this reason solutes from the impoundment have little impetus to enter
the bedrock. The bedrock surface is irregular and can be expected to be
recharged from the directly overlying residual soils. The pumping of Wells
BR-i and BR-2 for sa--pling purposes may have induced contaminant flow izto
these wells from the residual soils.

This document satisfies the requirements of the groundwater quality assess-
ment plan with the exception of Appendix VIII analysis data. Pursuant to
the 21 September letter 7 from Georgia EPD to Lockheed, these data will be
provided separately in the near future.

E. RECOYDf.NATIONS.

The following recommendations are forwarded based on the analytical results
and conclusion of this study:

1. The B-90 buildizz should be modified such that the disposal of a!'

industrial wastes will be to the Lockheed Industrial Waste Plant ra.zer
than to the existing septic tank-leach field system. In addition, an

enclosed industrial solvent storage area should be constructed for tais
building and administrative steps taken to assure that all personnel are
instructed in and carrv out the safe disposal of solvents.

2. The extent and fate of the plume extending east from the B-90 buildig
should be determined, but this is considered outside the scope of t-is

project.

3. The source or sources of contaminants to the stream west bank shcld
be determined and, if possible, abated. This work is also outside the
scope of this project.

4. The stream should be monitored at station S-O and analysis made for
common ions, heavy metals, organic priority pollutants and phenolic con-
pounds in order to assure that the present high quality of water lea'vi g

the site is maintained. This monitoring should be performed in accorda=e

with Georgia EPD requ:rements. No rem4 action other than that prov ed
by the natural enviro--ent is recommended.
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5. Analysis of tne impournze-rt contents shows th2 hese materialsOL

not meet the definition of a hazardous waste if the organic priority pG'!1.-
tants were removed. Removal of these cornmounds and delisting of the f.1udzt
would allow the dis::sal of tmi-s sludge ia a per-nitted industrial 13fl
Such disposal woul', in al1l przb.abilitv, te mrore ec.-romical t:-n "::QL70
in a hazardous waste lardtil, as weE, as beinw env,,rcnrnentally sa3fer. 7

these reasons, we recorrinend that Lo)ckhee-eorga uz~ertake ar ±rZ

and economic iravestz-ti(a I~tu ra~: -:d.:a optic.
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1.8.2 GEOTECHNICAL ENGINEERING REPORT
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SYNOPSIS

A geotechnical investigation was conducted by Hanson Engineers, Inc. to

investigate the stability and seepage conditions for the embankments of the

existing Waste Impoundment at the Lockheed-Georgia Company in Marietta,

Georgia. The investigation and subsequent stability analyses indicated that

adequate stability factors-of-safety exist for the ideali:ed cross sections

that were studied. Considerations of the seepage conditions (as they relate to

the structural integrity of the embankments) indicate no apparent areas that

may adversely influence the embankments' structural integrity.

QI
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22 October 1984

Lockheed-Georgia Company
86 S. Cobb Drive
Marietta, GA 30063

A-ttn: J.H. Lucas
Dept. 49-11

Re: Dike Structural Integrity
Groundwater Assessment Plan Implementation
Purchase Order No. CA 95072
Register No. B5454
Subcontract Agreement No. 03 84 528
WCEA File: 84-031

Dear Ir. Lucas:

It is our opinion that the Geotechnical Engineering Report on Lockheed's
Surface Impoundment prepared for us by Hanson Engineers, Incorporated,
satisfies the intent of 40 CFR Part 264 .226 (c). This report is included in
our Groundwater QuaLity Assessment Report as Appendix B.

Our opinion is based on the fact that the Hanson Report is a certifi-A
document by a qualified engineer (George F. Jameson, Georgia P.E., Registration
No. 14604) who states the following:

1. "The investigation and subsequent stability analyses indicated that
adequate stability factors of safety exist for the idealized cross
sections that were studied. Considerations of the seepage conditions
(as they relate%-.he structural integrity of the embankments) indicate
no apparent areas that may adversely influence the embankments' structural
integrity." (Second and third sentences of the synopsis appearing
immediately after the Table of Contents. )

Z. ". ., it is Hanson Engineers' opinion that the embankment is in a

structurally stable condition." (Portion of last sentence on page 17
of paragraph titled Results.)

3. "This seepage, though important in considering possible contamination
of the groundwater, does not appear to adversely influence the embankment
stability." (Fifth sentence on page 17 of paragraph titled Seepage
Considerations.)
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2 1. Lucas
22 October 1984

-&. "It is not considered necessary to modify the existiag embankment to
improve its structural integrity or seepage conditions (as they relate
to stability)." (First sentence oa page 18 of only paragraph in
section entitled REC0MMENDATIONS.)

The Hanson Report addresses the horizontal stability of the dike and the
affect of seepage and provides backup data and calculations to support the
opin.ions therein as required by 40 CFR Part 264.226(c). We therefore
submit that the entire Hanson Report included as Appendix B of our Groundwater
Quality Assessment Plan is the required certification of dike stability by
a qualified engineer. ./

In the eight copies of the report furnished you for permit application
purposes, Mr. Jameson's seal did not reproduce. Therefore, we are enclosing
ten copies of the page on which his seal did reproduce.

If you have any questions or require additional information, please contact

UZ.

WIlSON & COMPANY

ferbert H. Bassett, P.Z.
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1.1.3 CdP MIICAL WASTE TREATMENT FOR INDUSTRIAL WASTE

TKEAIMENT PLANT B-I0
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SECTION I - EXECUTIVE SUMMARY

i This Engineering Report has been completed to present alternatives for the
treatment of phenolic compounds and waste stream reduction measures for
chemical milling operations at Air Force Plant No. 6 operated by the Lock-
heed Georgia Company, Marietta, Georgia.

Several methods of chemical reduction of phenols as well as biological
reduction were considered. Of these, the biological method has been recom-

I mended to be applied on the basis of both initial cost and operating costs.
This method requires only the addition and maintenance of mutant bacteria3in the existing activated sludge basin. Although a relatively new pro-
cedure, effectiveness has been proven at other similar operations.

This method can be applied and the effectiveness confirmed for an initial
cost of approximately $6,000. The length of trial is expected to be three
months.

5 None of the physical/chemical methods considered would be cost-effective.
And, there are no other known methods to be considered further.

Therefore, should the mutant bacteria be not effective, Lockheed should
consider negotiating with the Georgia EPD for an increase in their NPDES
Permit Limit for phenolic compounds.

With respect to waste stream reduction, two methods of removing aluminum
from chem mill solution were considered. One was the precipitation of
tri-calcium aluminate by lime addition and the other was the crystallization
of alumina tri-hydrate. Of these methods, precipitation using lime is not
economically feasible, because of the extended payback period of 3.7 years.

The crystallization process can be an effective method to remove aluminum
from chem mill solutions. However, crystallization is not effective at the
operating concentrations of free aluminum at Lockheed. The crystallization
process developers require a feed to the crystallizers of 5.4 to 6.0 oz/galI of aluminum as determined by atomic absorption. This corresponds to approxi-
mately 7.3 to 8.2 oz/gal as determined by titration. The desirable operating
range at Lockheed is 4.5 to 5.0 oz/gal as determined by titration, although
a range of 5.3 to 6.0 oz/gal can be tolerated.

Addition of a thermal evaporation/vapor recompression step to increase the5aluminum concentration ahead of the crystallizers and improve the effec-
tiveness of crystallization was considered. However, evaporation of the CM
solution concentrates the caustic as well as aluminum. This increased
caustic concentration raises the aluminum solubility which precludes crystal-

lization until the temperature is depressed below practical limits.

If the operating concentration of free aluminum were to be increased,I• crystallization might be viable. Since this is not practicable, it is
recommended that Lockheed continue to transport the spent chem mill solutionu 
for treatment and disposal by others. Q-19 8



SECTION II -GENERAL

A. INTRODUCTION.

This Engineering Report discusses additional industrial waste treatmentI capabilities and waste stream reduction at Air Force Plant No. 6, Marietta,
Georgia, operated by the Lockheed-Georgia Company. The additional capa-
bilities are for the treatment of wastes generated by paint stripping
operations and penetrant inspection processes. The waste stream reduction
is for the chemical milling operations at the B-91 Building (Chem Mill
Facility).

Current operations have been such that the effluent from the Third Level
Treatment Facility has been out of compliance with respect to phenolic
compounds concentration. The Lockheed t{PDES Permit Limit for these haveI been established at 5 micrograms per liter (5 pg/I). The effluent has
contained concentrations in the range of 25-30 pg/l on numerous occasions.
These occurrences have necessitated the additional treatment considerations
for phenolic compounds removal discussed later in this report.

Current operations at the B-91 Building are such, that at current produc-
tion rates, the buildup in the caustic etch (milling) solution has requiredI the replenishment of the solution. In 68 weeks of operation, approximately
200,000 gallons have been replaced on two occasions. Since no facilities
exist to treat these significant slugs of high pH, heavy metal-bearing
wastes, waste stream reduction by regeneration to recover the caustic has
been considered later in this report.

This section of the report discusses current operations at Lockheed with
II respect to paint stripping, penetrant inspection, chemical milling and

industrial waste treatment; and presents recommendations for additional
chemical waste treatment and caustic etch solution regeneration.

The analysis of design, estimates of construction cost, and proposed con-
struction schedule appear in sections that follow.

This report satisfies the requirements for the Process Studies and Concept
Report Portion of Title IA, Architect-Engineer services in accordance with
Lockheed's Statement of Work dated 28 August 1984, as revised 26 January

1985 and as amended by the U.S. Air Force, ASD/PHDA letter of 21 March

1985.

B. CURRENT OPERATIONS.

1. Paint Stripping. The only phenol-bearing paint stripper currently in
Use at Lockheed is a Turco product #5212 containing methylene chloride,
lactic acid, formic acid and phenol. This stripper is used primarily at
the B-3 Hangar to strip polyurethane coatings. The material is brushed on
with brooms, allowed to soften the coating and rinsed off with a water

spray. Several applications with some rubbing are required. The annual
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usage, although quite low (1,320 gallons per year), contributes signifi-
cantly to the industrial waste load. However, these phenols are readily
amenable to treatment afforded by the existing waste treatment facilities.

Although there has been no phenolic stripper used in the B-78 Building
(Paint Hangar) in the last 18 months, there has been past occasional use.
On these occasions, small quantities (one to two gallons) from the B-3
Building stock of Turco #5212 have been used.

Waste effluent from the B-78 Building is discharged to the IWO system via a
surface flow equalization pond.

Analysis for phenolic compounds of a pond sample taken 9 May 1985, showed
that none were present.

Turco #5212 contains 18 percent by weight of phenol so the contribution of
this operation is approximately 13,600 pounds per year of phenol. It is
Lockheed's desire to eliminate the use of phenolic strippers as soon as
practicable. Lockheed is proposing to remove polyurethane coatings by
shell or plastic blast techniques instead of phenolic strippers. Blast
facilities will not be available, however, for one year or less.

The Paint Stripper Treatability Study completed by Wilson Laboratories in

August 1980 was performed on paint strippers being used by Lockheed at that
time. These strippers were Turco Products #5351, #5873 and #6017. Of
these, Lockheed is currently using only #5873 on a limited basis. This

stripper is a basic solution containing methylene chloride and ammonia but
no phenols.

The treatability study concluded that these strippers were amenable for
reduction using ozone in the presence of ultraviolet light (ozone-UV),
followed by biological treatment for further reduction.

2. Penetrant Inspection (Zyglo). The Zyglo inspection process at Lock-
heed generally consists of a part being coated by a viscous penetrant
through spray or immersion. Next, the part is sprayed with water and then
sprayed or dipped in an aqueous solution of penetrant emulsifier to remove
excess penetrant. The part is then sprayed or dipped to rinse residual
penetrant and emulsifier. A developer step can be added to enhance the
penetrant that may be remaining in any cracks or flaws.

Of primary concern in this report is the penetrant emulsifier in use at
Lockheed. The emulsifier is a product of the Magnaflux corporation called
ZR-10A and consists of the following:

a. C10 to C12 Alkyl Benzenes - 5 percent
b . Ethoxylated Alkylphenols - 43 percent
C. Glycols and Glycol Ethers - 52 percent
d. Fluorescent Dye - 0.02 percent (trace)

The alkylphenols could be a contributor to the problem of phenolic compounds
in the Third Level effluent because test methods are non-specific for
phenol versus alkyl phenol.
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The emulsifier appears in several process tanks in Cost Center 42 or process
areas in the B-i Building. The tanks are:

a. Q-701, an Emulsifier Dip Tank in the Apple Line of 138-gallon
capacity.

b. Q-702, a Manual Rinse Tank for ZR-10A in the Apple Line of 138-
gallon capacity.

C. Q-707, a Spray Rinse Tank for ZR-1OA in the AB process area in
the B-i Building of 8,980-gallon capacity.

d. Q-708, an Emulsifier Dip Tank in the AB process area of 8,980-
gallon capacity.

e. Q-714, a Spray Rinse Tank for ZR-10A in the Apple Line of 15,000-
gallon capacity.

f. Q-715, an Emulsion Spray Application Tank in the Apple Line ofU 15,000-gallon capacity.

The emulsifier tanks Q-701, Q-708 and Q-715 contain a 33-1/3 percent by
volume concentration of ZR-10A. The concentration of ZR-10A in the rinse
varies, but the maximum is estimated to be 1 percent by volume.

The Magnaflux Emulsifier Treatability Study completed by Wilson Laboratories
in August 1980, concluded that ozone-ultraviolet, hydrogen peroxide-ultraviolet
and hydrogen peroxide-iron-ultraviolet treatment processes were all technically
feasible methods for treatment of penetrant emulsifier wastes. Each of
these oxidation processes break the refractory organic compounds into
biodegradable species. Without this intermediate oxidation, the emulsifier

is not amenable to further reduction at the sewage treatment plant and the
Third Level Facility.

The treatability study was performed on two solution concentrations--a one
percent by weight solution and a one-hundredth percent by weight solution.
Various concentrations may be discharged from the process area.

Prior to the startup of the Third Level Facility in 1975, a spill occurred
from a line break at Q-708. The spill reached Nickajack Creek without
abatement other than dilution. This has been the only loss of material
from Q-708; there has been no requirement to dispose of its contents. This
tank is currently isolated from the collection systems. The rinse tanks
for ZR-10A emulsifier drain to the IWO sewer.

Incineration of emulsifier rinse waters was considered briefly in the
study, but was discounted because of the substantial capital cost and the
large energy requirements for the evaporation of water.

3. Chemical Milling. Chemical milling operations at the B-91 Building
consist primarily of aluminum removal from C-5B parts using a caustic solu-
tion at elevated temperatures. In order for the caustic solution to mill
parts satisfactorily, the solution must meet an operating strength window.
The window currently in use at Lockhee($.~i as follows:
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TABLE II-1. OPERATING WINDOW FOR CHEMICAL MILLING SOLUTION

Ii Amounts
Parameter Minimum Maximum Operating

i Sodium Hydroxide, oz/gal
as 100% NaOH 12.9 17.6 13.0-17.5

Aluminum, Free, oz/gal 2.5 10.2 2.5-7.0*
Sodium Bisulfide (NASH),

oz/gal as Na S 1.0 4.0 2.0-2.5
Temperature, 1(C) 190(87.8) 210(98.9) 195(90.6)
Etch Rate, mils per
minute per surface 0.8 1.5 1.0

*Ideal is 4.5-5.0 oz/gal of free Aluminum determined by titration.I This would correspond to 2.9 - 3.2 oz/gal by AA.

At the current production rate, which is below both earlier and future
projected rates, a buildup of free aluminum occurs at a rate of 0.05
oz/gal/wk. Earlier production rates caused a buildup of 0.2 oz/gal/wk.
Future peak buildup amounts are projected to be 0.3 oz/gal/wk.

Scheduling of production at the B-91 Building is determined by lot amounts
of shipsets. The schedule for milling is currently as follows:

Lot # Shipsets Begin Duration Operation

1 6 11/83 4 aos. 2 shifts/S-days
2 9 11/84 6 mos. 2 shifts/5-days
3 16 11/85 8 mos. (1)
4 19 11/86 10 mos. (2)

(1) Will probably require 3 shifts or 7-days per week operation
(2) May require 3 shifts/7-days operation

At present, thirteen shipsets have been completed and work is in progress
on the fourteenth. There are an estimated 5,500 parts per shipset with
approximately 8,000 pounds of aluminum being removed from each shipset.

U The caustic etch system at the B-91 Building consists of several milling
tanks; a piping network and recycle pumps; surge and storage tanks; heat
exchangers and a clarifier. The nominal volume of the caustic system is
350,000 gallons.

The sodium hydroxide and NASH window ranges can be maintained by the addi-Ntion of new chemicals. Once the free aluminum content exceeds the desired
window concentration, the system must be decanted to remove spent etchant.

The system was initially charged with 350,000 gallons of new etch solution
in late 1984. Since that time, 200,000 gallons of spent etchant has required
replacement on each of two occasions.

Q-20 2



I

S This study compares two methods of solution regeneration so that the etchant
can be returned to the system instead of requiring waste treatment and
disposal. The two methods considered are:

a. Precipitation Process - Removal of the free aluminum by lime
addition to precipitate tricalcium aluminate.

b. Crystallization Process - Removal of the free aluminum by the
physical crystallization of aluminum trihydrate at controlled temperature.

4. Industrial Waste Treatment (IWT). Both the paint stripper and emulsi-
fier containing wastewaters are discharged to the industrial waste-oily

I(IWO) collection system. The current IWO treatment consists, in general,
of the following:

a. The IWO Pumped Storage Tank for flow equalization.

b. The IWO Flocculation Basin for free oil removal, pH adjustment,
chemical coagulation and hexavalent chromium reduction.

c. The Dissolved Air Flotation Clarifier for additional free oil
removal and emulsified oil removal.

d. The Neutralization Basin for pH readjustment and precipitation of
chromium and other metal hydroxides.

e. Biological treatment at the sewage treatment plant (activated
sludge) and additional physical/chemical treatment at the Third Level
Treatment Facility.

During the design of the IWT Plant Rehabilitation (B-10 Building) in 1970,
specific treatment steps for phenol removal were not provided because at
that time, the amount of phenol contamination was slight. Further, budget
constraints would not allow provisions to be made.

Also, the appearance of phenols in the Third Level effluent was not evident
until after the C-SB program began.

There are other possible sources of phenolic contamination in addition to
that from paint stripping and penetrant inspection operations. They are:

a. From unknown sources at the Atlanta Naval Air Station (NAS)

b. From unknown sources at Dobbins AFB

C. From other sources at Air Force Plant No. 6, such as in house-
keeping or other cleaning compounds in various usage throughout the Facility.

I 
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C. RECOMMENDATIONS.

1. No additional equipment should be purchased to pretreat the paintI stripping wastewater due to the possible discontinued use of phenolic
strippers and the fact that the present system plus the additional treat-
ment added for the dilute penetrant inspection wastewater treatment should
adequately treat the phenols and methylene chloride in the paint stripping

2. The concentrated penetrant inspection wastewaters should be incinerated
in the existing waste heat furnace should future disposal be required.

3. The refractory phenolic compounds, ethoxy alkyl phenols, in the dilute
penetrant inspection wastewaters should be treated by the addition of a
special bacteria to the existing second level activated sludge basin.
Tese bacteria are supplied by Chem Crobe among others, and have demon-
stae biological destruction of ethoxy alkyl phenols.

4. The chem mill waste generation process using aluminum crystallizationI cannot be implemented to regenerate the chem mill solution. The process is
not effective for the design conditions of 14 oz/gal of caustic and 3 to 4
az/gal of dissolved aluminum as determined by Atomic Absorption Analysis.

5. The chem mill waste regeneration process using lime precipitation
should not be implemented unless the projected operating time is more than
four years at an average aluminum mill rate of 3,960 lbs A1/wk.

6. If the lime precipitation process is used, then a new horizontal belt
vacuum filter should be purchased for the system.
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GROUND WATER MONITORING FIELD IMPLEMENTATION PROGRAM

Site G1 Previous Scope of Work

Wilson and Companies Architects and Engineers

I. Preliminary inorganic constituents survey

2. Impoundment material characterization survey--Dixie Well Boring

Company

3. The electrical carth resistivity survey

4. The stream survey

5. Thte dike structural integrity study--Geotechnical Engineering

Report--Hanson Engineering, Inc.

6. Subsurface exploration program for residual soils and bedrock
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Table 7
SHALLOW GRUND-RATR AN4ALYSIS I

Average of Four Replicate Tests a

Sulfate Ion Total Specific
S04 Manganese Conductance TOC TOX

Well (ag/1) (mg/i) PH (.Mbos/cu @ 25C) (m/1) (ag/I as Cl)

B-2 600 9 6.3 1,818 41 1.4

B-3 570 12 5.3 1,380 25 1.7

5-4 120 6.8 5.4 815 10 0.5

B-5 3 0.93 7.0 38 6 0.5 E
a Parameters used a Indicators of ground-water contaAnation (40 C 265.92 "Samplinq and

Analysis, Federal Reqister, May 19, 1980, p. 33240).

Note: Samples Collected in Marcb 1981. Further inspection of the GC scan indicated the
following: Well B-5 Sample--trace of DOT and 0.18 ppb 2, 4, 5 - T (2 columns);
Well B-2 Sample--0.93 pqb sethyl parathion (2 columns), numrous orqanophosphates.

Well B-1 was abandoned and replaced by B-4 due to interference with landfill.

Source: Law Engineering Testing Company

[

g
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Part B Application
Hazardous Waste Facility Permit

A Or4M1 Of LnO@3O COnut
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A Ovion of I.ocxfnee Corooration
Marietta. Georgia 3063

26 March 1982

TO: Georgia Department of Natural Resources
Land Protection Branch
Environmental Protection Division
270 Washington Street, S.W.
Atlanta, Georgia 30334

ATTN: Mr. Howard Barefoot

THRU: AFPR/PD
Lockheed-Georgia Company
Marietta, Georgia 30063

ENCL (A) Chester Laboratories, Laboratory Analysis Report
for Lockheed-Georgia Company, dated 2-24-82

1. Enclosed is a copy of the analyses of samples collected on 28 January 1982
from the groundwater monitoring wells at Air Force Plant No. 6, Marietta, Georgia.
The data are tendered at this time because ". . . parameters are observed whose
concentration or value is found to exceed the maximum contaminant levels listed in
the EPA Interim Primary Drinking Water Standards" as required by the Feder .I Register.

2. Lockheed-Georgia Company proposes to collect new samples during the first
week of April 1982, and will split these to accomplish confirming analyses in separate
laboratories. You will be apprised of the second quarter tests as soon as results are
available.

3. Please direct any questions to the undersigned at (404) 424-3295.

Yours truly,

LOCKHEED-GECRGIA COMPANY

C. F. Griffin.

CFG/Zw

APPROVED FC, TRANS .AL 'DATI I I
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Planroe Atana
Geora 30339
404 955-6W0

Thehee ineers Ref. No. 3276-02

March 1, 1982

Mr. Cliff Griffin
Zone 255, Department 49-10
LOCKHEED GEORGIA COMPANY
South Cobb Drive
Marietta, Georgia 30063

Dear Mr. Griffin:

Enclosed are the results of analysis performed on your Groundwater
Monitoring Wells. This analysis represents the first quarter
requirements under the Federal Resource Conservation Recovery Act.
Samples were collected by The Chester Engineers personnel on
January 28, 1982, as per the attached chain of custody form.

I am confident that everything is in order. If you should have
any questions in reference to any of the analytical data, please
feel free to contact us as we are at your service.

Sin ly,

eder o
Southea t Reg na i ector

DMH 
pa

Enclosures
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ChesterLaboratorres
A 0-.0n 0f

Laboratory Analysis Report
For

Lockheed-Georgia Company
Marietta. Georgia

Samples Received: 1/29/82

Report Date: 2/24/82

Monitoring Well Analyses

Source Well #2 Well #3 Well 44 well #5-3

Los No. 82- 611 612 613 614

Date Collected 1/28/82 1/28/82 1/28/82 1/28/82

pH 6.7 5.5 5.2 5.9

Specific Conductance, umhos/cm 1,310 1,410 940 47

Total Organic Halogens, ug/L CI 1,167 2,385 743 2.215

Total Carbon, mg/L C 11.5 83 27 6.8

inorganic Carbon, mg/L C 68 34 14 5.6

Total Organic Carbon, mg/L C 47 49 13 1.2

Arsenic, mg/L As <0.001 <0.001 <0.001 <0.001

Barium, mg/L 3a 0.1 0.1 0.1 0.1
Cadmium. g/L Cd 0.02 0.05 0.08 0.01

Chromium, mg/L Cr 0.01 0.01 <0.01 <0.01

Lead, mg/L Pb 0.02 0.01 <0.01 <0.01

mercury, g/L Hg <0.001 <0.001 <0.001 0.011

Selenium, mg/L Se <0.001 <0.001 <0.001 <0.001

Silver, ms/L Ag (0.01 (0.01 <0.01 (0.01

Total Fluoride, mg/L F 0.17 0.17 0.20 0.Z8

Nitraces and Nitrites, mg/L N 0.030 0.15 45 0.080
Nitrites, mg/L N 0.018 0.01 00 0.012

Nicraces, mg/L N 0.012 0.14 45 0.068

Radium 226, pCi/L <3 <3 <3 <3

Cross Alpha, pCi/L 0 0.3 0 0.1

Cross Beta. pCi/L 0.7 5.8 0 0.9

Turbidity, 'TJ 30 20 5.8 29

Total Coliform, No./100 aL 30 3 <i0 32

Endr~n, ug/L <0.01 <0.01 <0.01 <0.01

Lindene, .g/L <0.01 <0.01 <0.01 <0.01

eathoxychlor, g/T. <0.1 <0.1 <0.1 <0.i

Toxaphene, ug/L <0.5 <0.5 <0.5 <0.3
;, -0 g/L <1 <1 <1 <1

3.,5-TP SiLvex, ug/L <1 <1 (1 <.

•Unr#as 3,,er-.,.,. 'oced. ,natvles ;Ire -n I~Co'aflCSl , Ifl "eflods an(o Droce( ures Ou(hUneO IflO IootO]e O Dv y e , vtnm 4

;,!feC3te ,er Aqerncv ad Contorm -o Ua y assurance ororocot

* .esslan <) a Ms alre ,icatve of i * itectiofl hmin

Ann Arbor - Atlanta • Chsdds Ford * Dallas * Kingston * Nashville
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ChesterLaboraories
A 0-.6,01 O

Laboratory Analysis Report
For

Lockheed-Georgia Company
Marietta. Georgia

SamPles Received: 1/29/82
Repo Cate: 2/24/82

Replicate Analyses
monitoring well $5-B

Source Replicate 112 Replicate '#3 Reulicate #4

Tog No. 82- 614 614 614
Date Collected 1/28/82 1/28/82 1/28/82

pH 5.9 5.9 5.9

Specific Conductance, 'mhos/cm 47 47 47

Total Organic Htalogens, ug/L CI 2,550 2,915 2,545

Total Carbon. mg/, C 6.8 6.8 6.8

Tnorganic Carbon, mg/L C 5.5 5.5 5.5

Total Organic Carbon, ng/L C 1.3 1.3 1.3

wn-ess W .mwe 'oteo. VII.Vse$ are n accoroance -,,tn "etmoas .ma iroceaures 3umhnea 3no jaoorove 3v 'me " --',on'eta
P*oie¢ton ArenCv asO COnOrm '0 2.tlyt a Css .M O 0OIOC0o

-.ess.anhl .aluS r nalcatlre of te Mect-on ""If

Ann Arbor - Atlanta - Chadds Ford - Oallas * Kingston - Nashville
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LABORATORY ANALYSIS REPORT
FOR

Lockheed-Georgia Company
Marietta, Georgia

Monitoring Well Analyses

(Continued)

Source Well #2 Well #3 Well #4 Well 45-3

Log No. 82- 611 612 613 614

Chlorides, mg/L Cl 55 51 48 3
Sodium, mg/L Na 340 300 162 2.8
Phenols, mg/L PhOH 0.013 0.008 0.009 0.005
Manganese, mg/L Mn 3.3 12 5.2 0.26
Iron, mg/L Fe 0.45 0.20 0.18 0.25
Sulfates, mg/L SO4 292 495 113 19
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U296 Intevate Norm
£,eiid c S.(e 110

Georgia 30339
404 955-6005

Tn ineers Ref. No. 3276-02

May 17, 1982

Mr. Cliff Griffin
Zone 255
Department 49-10
LOCKHEED GEORGIA, COMPANY
South Cobb Orive
Marietta, Georgia 30063

Dear Mr. Griffin:

Please find enclosed your second quarter analytical results
and Chain-of-Custody document as required under the Resource
Conservation and Recovery Act (RCRA) pertaining to Groundwater
Monitoring (40 CFR 265, Sub-Part F).

Data indicates that the maximum allowable concentration for
cadmium of 0.01 Mg/L was exceeded in values recorded for
Wells 3, 4, and 5-B. All other analytical results are within
the established maximum concentration values.

If you have any questions concerning the reported results,
please do not hesitate to contact us.

Very truly yours,

Richard R. Morris
Analytical Sales Representative

RPM:pa

Enclosure
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ChesterLaboratones
A O,.,,n Of

Laboratory Analysis Report
For

Lockheed-Georgia Company
Mariecta, Georgia

SarMples Received: 4/8/82
Report Oate: 4/Z9/82

Monitorin2 Well Analyses

Source Well *2 Well 03 Well $4 Well *5-B

Log No. 82- 2080 2081 2082 2083
Date Collected 4/7/82 4/7/82 4/7/82 4/7/82

1 10:45 AM @ 11:1.5 AM @ soon 1 9:30 AM

pH 7.2 5.6 5.5 6.1
Specific Conductance, ,mhos/cm 1,210 1,450 850 50
Total Organic Halogens, ug/L Cl 1,000 1,700 540 780
Total Organic Carbon, mg/L C 90 32 15 9.6

Arsenic, mg/L As 0.0015 <0.001 0.0060 <0.001
Barium. mg/L 3a <0.1 <0.1 0.1 0.1
Cadmium, mg/L Cd 0.01 0.02 0.04 0.03
Chromium, mgiL Cr <0.01 <0.01 <0.01 <0.01

Lead, mg/L Pb <0.01 <0.01 <0.01 <0.01
Mercury, mg/L Hg <0.001 <0.001 <0.001 <0.001
Selenium, mg/L Se <0.001 <0.001 <0.001 <0.001
Silver, mg/L Ag <0.01 <0.01 <0.01 <0.01

Tocal Fluoride, mg/L F 0.28 0.20 0.89 0.14

Nitraces and .itrites, mg/L N 0.018 0.015 0.070 0.056
Nitrites, mg/L N 0.013 0.008 0.008 0.006
Nitracs, mg/L N 0.005 0.007 0.062 0.050

Radium, 226, pCi/L 0.2 0.2 0.2 0.06
Gross Alpha, pCi/t 0.2 1.8 0.3 0.0
Gross Beta, pCi/L 11 2 1 5

Turbidity, I=u 80 20 30 46
ocal Coliform, No./100 -L <1 <1 <1 <

ndrin, ./L <0.01 <0.01 <0.31 <0.01
Lindane. .1/L <0.01 <0.01 <0.01 <0.01
Mechoxychlor, ig/L <0.1 <0.1 <0. <0.1
Toxaphene, jg/t <0.5 <0.5 <0.5 <0.5
2.4-0, Ig/L <1 <1 <i <1
2,-,5-T? Silvex, g/L <1 <1 <1 <1

ee Ifl9IsS otmr-se mated, &AVY1*1 ar Mf acceroance meinl m'tttoas amo arac..0ure t.I ~ e Ou nf 1,10 10 r" jv me EmvrflY'if0
ofa otocO, AQE.. C e W0 COftO 1 '0 maI*lIy Assufu ce " a00c01

* *5111e 1 -11,44101 at* -alca. of tme Jefecl'on .ini

Ann Ao.t * Atlntl * ChIaods Ford * Dallas * Kingston - Nasflville
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ChesterLaboratories
A WOIYSn Of

pv.8m Isla

' " 1418 2Laboratory Analysis Report

For
Lockheed-Georgia Company

Marietta, Georgia

Samples Received: 4/8/82
Report Date: 4/29/82

Replicate Analyses
Monitoring Well #5-3

Replicate Replicate Replicate

Source 2 43 4

Log No. 82- 2083 2083 2083

pH 6.1 6.1 6.1

Specific Conductance, .mhos/cz 50 50 50

Total Organic Halogens, .g/L C1 790 790 770

Total Organic Carbon, mg/L C 9.9 9.5 9.7

" Unless otmierwise 'ioteo, analyses are ,n accordance ,avtf n tmads anld orocedures outlined and aooroved oy t~e Environmer
IrofectIon Atgency and contorrm to ouaiity assurance Orotocoi,

" 'L@S-ttan" (<] values ae indicative at ttfe detection iimit.

Ann Arbor * Atlanta e Chadds Ford * Dallas 9 Kingston , Nashville
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LABORATORY ANALYSIS REPORT
FOR

Lockheed-Georgia Company
Marietta, Georgia

Monitoring Well Analyses

(Continued)

Source Well #2 Well #3 Well 44 Well 45-3

Log No. 82- 2080 2081 2082 2083

Chlorides, mg/L Cl 49 55 60 3
Sodium, mg/L Na 320 300 148 4
Phenols, mg/L PhOH 0.011 0.007 0.005 0.007
Manganese, mg/L Mn 2.8 13 6.0 0.35
Iron, mg/L Fe 0.53 0.14 0.18 0.67
Sulfates, mg/L SO4 326 616 165 10
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LOCKHEED-GOEORGIA CO.IPA-NCY
• *~ so o w~* O CI .04..W .4* C @. O .P.V@t,

MARIETTA, GEORGIA 30063

16 September 1982

TO: Georgia Department of Natural Resources
Land Protection Branch
Environmental Protection Division
270 Washington Street, S.W.
Atlanta, GA 30334

ATTN: J. R. Kaduck

THRU: AFPR/PD
Lockheed-Georgia Company
Marietta, GA 30063

ENCL: (A) Chester Laboratories, Laboratory Analysis Report
for Lockheed-Georgia Company, dated 8-11-82

1. Enclosed is the consultant's report of third quarter analyt-
ical results which indicate a continuation of the favorable trends in
concentrations of cadmium and nitrate, although levels remain outside
of drinking water standards. We are further encouraged by the dimin-
ishing concentrations of mercury in the sample, this item already at
a level acceptable for drinking water. Please also note that gross
beta has appeared for the first time. We have no known source at
this facility.

2. Lockheed-Georgia (Air Force Plant 6) will keep you advised as

further information is received.

3. Please direct any questions to the undersigned at (404) 424-3295.

Very truly yours,

LOCKHEED-GEORGIA COMPANY

C. F. GHif/,
Plant Constlrfction Representative

CFG:ek

Enclosure

APPROVED FOR TRANSMITTAL__________________DATE 9 4  6seP 8.

/'-P A~/ ',V
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Tne ~ir - Ref. No. 3276-02

August 11, 1982

Mr. Cliff Griffin
Zone 255
Department 49-10
LOCKHFED-GEORGIA COMPANY
South Cobb Drive
Marietta, Georgia 30063

Dear Mr. Griffin:

Please find enclosed Third Quarter analytical results and
Chain-of-Custody document as required under the Resource
Conservation and Recovery Act (RCRA) pertaining to Groundwater
Monitoring (40 CFR 265, Sub-Part F).

Results indicate that the maximum allowable concentration for
cadmium of 0.01 mg/l was exceeded in values recorded for all
four (4) wells. The maximum allowable concentration for
nitrates of 10 mg/l was exceeded in well four (4). In addi-
tion the gross beta concentration for well three (3) showed
a high level of 64 pCi/L. All other analytical results are
within the established maximum concentration limits.

if you have any questions concerning -he reported results,
please do not hesitate to contact js.

Zert truly yours,

Richard R. Morris

ngineer~.ng Technician

RRM1:sd

Enclosure

Q -,,i



T-e giree- LABORATORY ANALYSIS REPORTFOR

Lockheed-Georgia Company
Mariecta, Georgia

Samples Received: 7/7/82 Monitoring Well
Report Date: 8/5/82 Analyses

Source Well 42 Well 43 Well #4 Well 45-3

Log No. 82- 3718 3719 3720 3721
Date Collected 7/7/82 7/7/82 7/7/82 7/7/82

@ 2:15 PM @ 2:45 PM 3 1:30 PM @ 11:00 AM

pH 7.0 5.5 5.4 6.2
Specific Conductance, 4mhos/cm 1,250 1,400 800 39
Total Organic Halogens, ug/L Cl 230 1,490 312 92
Total Organic Carbon, mig/L C 10 82 30 11

Arsenic, mg/L As 0.0010 <0.001 <0.001 <0.001
Barium, mg/L Ba <0.1 <0.1 <0.1 <0.1
Cadmium, mg/L Ca 0.013 0.027 0.067 0.023
Chromium, mg/L Cr 0.01 0.01 <0.01 <0.01

Lead, mg/L Pb <0.01 <0.01 <0.01 <0.01
Mercury, mg/L Mg <0.001 <0.001 0.001 <0.001
Selenium, mg/L Se <0.001 <0.001 <0.001 <0.001
Silver, mg/L Ag 0.01 <0.01 <0.01 0.01

Total Fluorides, mg/L F 0.20 0.11 0.56 0.16

Nitrates and Nitrites, mg/L N 0.040 0.017 39 0.34
Nitrites, mg/L N 0.010 0.004 <0.01 <0.01
Nitrates, mg/L N 0.030 0.013 39 0.34

Radium 226, pCi/L 0.2 0.3 0.3 0.08
Gross Alpha, pCi/L 0.9 2.4 2.0 0.5
Gross Beta, pCi/L 0 64 3 3

Turbidity, NTU 100 -5 60 26
Total Coliform. No./100 .nL <1 I <

Li d ne, ;g/L " . 1:2 1< . 1:.
Xechoxychilor, 4g/L <0.-' 0 <).i
Toxaphene, ;g/L "0.5 <0.5 <0.5 <0.5
2,4-D, .igiL <1 <1, <1 <1
2,4,5-TP SLivex, ug/L < 1 < <1 <'.

*Unless othet'Jise noted, analyses are in accordance with methods and procedures outlinec

and approved by the Environmental Protection Agency and conform to quality assurance
protocol.

*"Less than" (<) values are indicative of the Jetction 1imit.
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LABORATORY ANALYSIS REPORT
FOR

Lockheed-Georgia Company

Marietta, Georgia

Monitoring Well Analyses
(Continued)

Source Well #2 Well #3 Well 44 Well 45-3

Log No. 82- 3718 3719 3720 3721

Chlorides, mg/L C1 49 54 53 2

Sodium, mg/L Na 330 330 134 3

Phenols, mg/L PhOH 0.021 0.007 0.005 <0.004

M'fanganese, mg/L ,n 2.6 12 4.7 0.21

Iron, mg/L Fe 0.64 0.47 0.57 0.45

Sulfates, mg/L SO 266 656 192 4
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halim.en 296 ntorsate North
Ac aiteoet Swie 10

Georgia 30339
404 955-6005

The hn iree s LABORATORY ANALYSIS REPORT
FOR

Lockheed-Georgia Company
Marie tta, Georgia

Samples Received: 7/8/82 Replicate Analyses

Report Date: 8/5/82 Monitoring Well #5-B

Source Replicate #2 Replicate #3 Replicate 44-

Log No. 82- 3721 3721 372:

PH 6.2 6.2 6.:

Specific Conductance, =hos/cm 39 39 3S

Total Organic Halogens, ug/L Cl 89 85 9E

Total Organic Carbon, mg/L C 11 11 i
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Docekal
C. F. Grffin
R. C. Sawyer
E. C. Hudson__ . J. ?.Lovell
LM4 File

A Orivpo at LoexAMC CaMabLFi
M4U& Gorgia Dept. File 221.00

Corres. Files

19 Novenber 1982 Reading File .M/3!966

SUB2C: C-ester aL.:atories, Laboratory Analysis Report
for Lockheed-Georgia C qry

M: Georgia Depar-rent of Nat .al qesor s
Land Protect on Branc-h
Envi-=*nxtal P= tecti Division
270 Washington St., S.W.
Atlanta, Georgia 30334
Attention: J. R. Kaduck

TMU: AFPR/PD
Lokhe-Geor~ia C=any

Marietta, Georgia 30063

=r----. : u-stear Lal-rat-zr es, Laboratory Analysis Report for
Lock-eed-Georia Co., dated Nov. 4, 1982

1. :closed is t.e consultant's reot of furt h quarter analytzcal
re-sults which skh a cntinuati.on of cadn.u at about the sm level of
c-entru t±n and a reduc-ti= in the level of ccentrati for u.itate.

he merury appea-s to no longer be a problem, and the Gross Beta that
appeared Jn te t.-d quarter report i.s back down wlthi drink-rg water

2. Lockheed-Georgia Ccaiapny (Air Force Plant 6) will keep you
advised as further -f.orat.on is received.

3. Please d±-ect any questio to the undersigned at (404) 424-2531.

Very -- ly ycU--s,

~CG-~ A =ANY

E.:. i ka
/C hIef F - • .tas Enq:.neez

= :sc

S :-CR

_ _ _ _ _ __--- R/'P-

Q-229



Inqieq~u 296 interstate NormAreitg. Sj e 1
Plnig Alanra

Georgia 30339
4N4 91-5-6=

Tne~es~~ginersRef. No. 3276-02

November 4, 1982

Mr. Cliff Griffin
Zone 255
Department 49-10
LOCKHEED-GEORGIA COMPANY
South Cobb Drive
Marietta, Georgia 30063

Dear Mr. Griffin:

Please find enclosed Fourth Quarter First Year analytical
results and Chain-of-Custody document as required under the
Resource Conservation and Recovery Act (RCRA) pertaining to
Groundwater Monitoring (40 CFR 265, Sub-Part F).

Results indicated that the maximum allowable concentration for
cadmium of 0.01 mg/l was exceeded in values recorded for wells
3, 4 and 5B. The maximum allowable concentration for nitrates
of L0 mg/l was exceeded in well 4. All other EPA primary
drinking water results are within the established maximum con-
centration limits. The primary drinking water results should
be reported to the Regional Administrator of EPA within 15 days
of receipt.

If you have any questions concerning the reported results,
please do not hesitate to contact us.

Very truly yours,

Richard R. Morris

Engineering Technician

RIRM:sd

Enclosures

Q-230



ChesterLaboratories
A ONn.cm Of

Laboratory Analysis Report
For

Lockheed-GCorgia Company
Marietta, Georgia

Samole Received: 10/6/82 Monitorinm Well Analyses
Reort Date: 11/2/82

Source Well #2 Well #3 Well *4 ',ell #53

Log No. 82- 5130 5131 5132 5133

Date Collected 10/5/82 10/5/82 10/5/82 10/5/82
@ 9:30 AM @ 10:L1. A14 8 1:15 AM 812:15 PM

pH 6.9 5.6 5.5 6.2

Specific Conductance, umhoe/cm 1,675 1,950 1,075 53

Total Organic Hlogens, ug/L Cl 1,490 2,980 510 123

Total O ignic Carbon, ag/L C 55 63 14 9

Arsenic, mg/L As <0.001 <0.001 <0.001 <0.001

Barium, mg/L Ba <0.05 <0.05 <0.05 <0.05

Cadmium. ag/L Cd 0.008 0.024 0.070 0.018

Chromum, mg/t. Cr 0.014 0.014 0.012 0.012

Lead, Ig/I. ?b <0.005 <0.005 (0.005 10.005

Metrcury, ag/L Eg <0.0005 <0.0005 <0.0005 <0.0005

Selenium, mg/L Se <0.001 <0.001 <0.001 <0.001

Silver, mg/L Ag <0.01 <0.01 <0.01 <0.01

Total Fluoride, mg/L F 1.34 0.20 0.53 0.34

Nitrates and Nitrites, zg/L N 0.011 0.012 21.3 0.48

Nitrites, xg/L N 0.003 0.004 0.005 0.005

Nitrates, mg/L N 0.008 0.008 21.3 0. 4

Radiun Z26, pCi/L 0.1 0 0.1 0.02

Gross Alpha, pCi/L 0.Z 0.6 1.6 0.5

Gross Beta. pCi/L 0.4 19.3 6.9 5.4

Turbidity, ,U 40 19 16 32

Total Coliform, No./100 =L <1 <1 <1 <1

Erdrin, ug/L <0.01 <0.01 <0.01 <0.01

Lindane, & g/L <0.01 <0.01 <0.01 <0.01

Mathoxychlor, jX/L <0.5 <0.5 <0.5 <0.5

2,4-0, Ag/L <1 <1 <1 <1

Chlorides, g/L Cl 46 54 54 3
Sodium, mg/L Na 350 320 133 3
Phenols, mg/L PhOH 0.019 '0.010 3.009 0.006

Uanganese, z%/L ft 2.7 13 5.8 0.210

Iron, mg/L Fe 0.77 0.15 0.1 0.19

Sulfates, mg/L SO. 314 624 L.80 17

" uniess Otflrewo Oted. anilyst are n accorO nCe Jl M '" teaOS &00 O reCeufe Juglln e a d Sao e 2MVfoe - ' "6"l Z
0

110100 AqsY if and :onftOef '0 4*&I#uy adsurance roIoCCi.
" .5, *ti- "l I< I AkfJu s a alcatIve at 'Me aelection ll.

Ann Aror • Atlanta - Chadds Ford # Osllas - Kingston * Nashville

Q-23 1



ChesterLaboratories
A OMWA Of

Laboratory Analysis Report
For

Lockheed-Georgia Company
Marietta, Georgia

Rep licate Analyses

Sanples Receivel: 10/6/82 Well #5B

Report Date: 1.1/2/82

Source Replicate #2 Re~icate #3 Reolicate #4

Log No. 82- 5133 5133 5133

pH 6.2 6.2 6.2

Specific Conductance, =mhos/cm 53 50 54

Total Organic Halogens, ug/L Cl 113 130 135

Total Organic Carbon, mg/L C 9 9 8

* Unlesl otflense loted. analyses are ,' accordance motm etmoas and

orocedures outlined and aoorOvea ny tfle anvronmental

Protect On Agency and contO"r1 10 1UalIty assurance nrOtoCi.

9 'L=ess-tan' '< ,sIues are ,tdicative of the 6 etection mit.

Ann Arbor • Atlanta * Chadds Ford * Dallas • Kingston • Nashville

Q-23 2
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Aauhibm S. ao N0

G.aa 3039
404 955-SM

TRef. No. 3276-03-90

MWR 0 81283
M. Cliff Griffin
Zone 255
Department 49-10
LOCEED-GEORGIA COMPANYN
South Cobb Drive
Marietta, Georgia 30063

Dear Mr. Griffin:

Please find attached the original calculations for the average
mean and variance of indicator parameters of your upgradient
groundwater monitoring well #5-B. The parameters include
pH, Specific Conductance, Total Organic Carbon, and Total
Organic Halogens as listed in 40 CFR 265.92 (b) (3). The
calculations were performed as per the requirements under
40 CYR 265.92 (c) (2).

This background data of your first years' groundwater monitoring
program will be used for a comparison to determine statistically
significant changes of the indicator parameters through
Student-T-Tests during the second year monitoring.

The program is now set up in our in-house computers to readily
calculate the Student-T-Tests comparisons immediately upon
completion of the laboratory analysis.

I have received the LOCKEEED-GEORGIA COMPANY amended Purchase
Order JRY88954 and all systems are go.

If you, or the Georgia Department of Nacural Resources should
require any additional information, please do not hesitate to
call me.

Sincerely,

(4Dad enders 7
Southeast Regional Direc/

DMH:pa
Attachment

Q-234



YEAR: I CLIET: LCXHX. -EGR6IA COMPANY
EL~J.:~3 'TYPE:UPGRADIENT uSW PLANr #6

MIARIETTA, 6EORSIA
ANALYTICAL RESULTS FOR INDICATOR PARAMETERS

3ACXSAOUND

ANAL.YTICAL RESULTS AERAGE 4ARIANCE

OATE SAMPLE COLECTED 1129/92 417182 7/7192 10//92

PH 1.9 6.1 6.2 6.2

1.9 4.1 6.2 6.2
5.9 6.1 6.2 6.2

5.? 4.a 6.2 6.2 6.1 .015

Spl.CCnductance-anosti:a 47. i0. 5:.

47. 50. 39. 3.
47. 50. 39. !0.

47. 50. 19. 54. 47.2 '4.1

Tot.arg.Crr on-aqL C 1.2 .6 it. 9.

1.3 9.9 I1. 9.

1.3 ?.5 I. 9.

1.3 9.7 12. 8. 7.7 15.3

Tot.rq.Ha loqans-jqiL Cl :213. 780. 92. 123.

:sO. 700. 3q. 113.

2915. lio. as. 1:0.
2141. 770. 1). 135. 388.6 1086236.9

TheC h a t a r qne ors

Q23 5
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April 27, 1983

Mr. Cliff Griffin
Zone 255
Department 49-10
LOCKHEED-GEORGIA COPA.NY
South Cobb Drive
Marietta, Georgia 30063

Dear Mr. Griffin:

Please find enclosed data as a result of services rendered
at your Lockheed Marietta facilities, inorder to bring you
in copliance with 40 CFR 265.92(d)(1),(2) and 40 CFR 265.93
(b). This represents the first semi-annual sampling and analyses
as required under the Resource Conservation and Recovery Act
(RCRA). The data is as follows:

A. Monitoring Well Analyses Report for indicator para-

meters and cadmium.

3. Chain-of-Custody document for samples.

C. Computer Printout for t-testing performed on results
of samples collected 3/31/83 (procedures outlined
in 40 CFR 265.93(b) and 40 CFR 264 Appendix IV were
followed in completing these statistical comparisions.
Level of significance used 0.01).

Unless receiving special instructions or compensations from the
Geor3ia Environmental Protection Division, Federal Regulations,
40 CF 265.93(c)(1), instruct that the downgradient wells showing
significant increase or pH decrease be resampled and analyzed
for only those parameters showing a significant increase. These
samples must also be split and separate sets of analyses be ob-
tained to determine whether the significant difference was a
result of laboratory error.

When you have had time to review the attachments I will be in
touch with you in the next couple of days to discuss the procedure
you wish to follow. In the meantime, if you should have any
questions, please feel free to contact.

truly yours,

( Da id Hende s
uc.st Re'n ' Air c

B.Qi-: sd
Q-236
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ChesterLaboratories
A 0 ,n-ao' Of

"'2 no-lawLaboratory Analysis Report
For

Lockheed-Georgia Company
Marietta, Georgia

Samples Received: 4/1/83 Monitoring Well Analyses

Report Date: 4/13/83

Well #2 Well #2 Well #2 Well #2
Replicate Replicate Replicate Replicate

Source #1 42 #3 .4

Log No. 83- 1549 1550 1551 1552
Date Collected 3/31/83 3/31/83 3/31/83 3/31/83

@ 9:30 AM @ 9:30 AM @ 9:30 AM @ 9:30 AM

pH 6.7 6.6 6.6 6.6

Specific Conductance, umhos/cm 1,190 1,195 1,190 1,195

Total Organic Carbon, mg/L C 42 36 40 40

Total Organic Halogens, wg/L C1 490 510 466 441

- Cadmium, mg/L Cd 0.008 -..

Well /3 Well ?13 Well #3 Well *43
Replicate Replicate Replicate Replicate

Source #1 it2 1/3 44

Log No. 83- 1553 1-554 1555 1556
Date Collected 3/31/83 3/31/83 3/31/83 3/31/83

@ 9:55 AM @ 9:55 AM @ 9:55 AM @ 9:55 AM

pH 5.3 5.3 5.3 5.3

Specific Conductance, .mhos/cm 1,400 1,395 1,4'00 1,4 00

Total Organic Carbon, mg/L C 35 40 43 41

Total Organic Halogens, .Lg/L Cl 1,985 2,279 2,010 2,255

Cadmium, rag/L Cd 0.012 - -- --

2274-90

a UnleSs otferwise notew, analyses are in accardarice ,Nfl) methods ala procecures ouvineo and aocroved y !ne E 'vr' e-
0trwtiOn Agency anc Conform tO juaty assurarce :rotocol

o ess-tlan" iel values are ndicative of the .:etecton !,.mit.

Ann ArDor a Atlanta * Chadds Ford * Oallas 9 Kingston * Nashville
9-238



ChesterLaboratories
A Ow'slan Of

Laboratory Analysis Report

For
Lockheed-Georgia Company

Marietta, Georgia

-Samples Received: 4/1/83 Monitoring Well Analyses

Report Date: 4/13/83

Well 14 ell 1#4 Well #4 Well 14
Replicate Replicate Replicate Replicate

Source #1 #2 #3 #4

Log No. 83- 1557 1558 1559 1560
Date Collected 3/31/83 3/31/83 3/31/83 3/31/83

@ 10:15 AM @ 10:15 AM @ 10:15 AM @ 10:15 AM

pH 5.1 5.1 5.0 5.0

Specific Conductance, umhos/cm 880 865 865 875

Total Organic Carbon, mg/L C 20 17 4 11

Total Organic Halogens, vg/L Cl 980 858 784 858

-' Cadmium, mg/L Cd 0.015 -..

Well #5B Well #5B Well #5B Well 453
Replicate Replicate Replicate Replicate

Source #1 #2 #3 44

Log No. 83- 1561 1562 1563 1564
Date Collected 3/31/83 3/31/83 3/31/83 3/31/83

@ 9: 00AM @ 9:0 AM 9:00 AM 9:00 Am

pH 5.8 5.8 5.9 5.9

Specific Conductance, umhos/cm 55 58 58 68

Total Organic Carbon, mg/L C 11 10 9 11

Total Organic Halogens, ug/L Cl 24 35 50 57

Cadmium, mg/L Cd 0.008 ......

9 Unjess OIw er,se 'otea. anatyses are :n accorCance AlM metmods and :rocecures outhned and aoorcveO V e ' 'aycr-
PfoleCton Agerci and conform iO 3uailt¥ assurance zrotocol.

e Less-rnan i< iialues ae ,nicalve of !me ieteclon lmt.

Ann Arbor 9 Atlanta . Chaddq_ . Dallas . Kingston . Nashville



CID*-MET LAB
D/59-13

DATE .a xO.

WATER ANAL'SIS ff

TO: 1 .. 64

ANALYSIS IfElOD: A.aC ABSO2TIOU

PER.-L, .xODr. 5000

TEST RESULTS (U1gIL)

SDAIV cIcL ALL mamas DET=CIM ON GRAPITE FURNACEDATE

Scu Cr Ni Pb Z. A Al. _

DISMAR E .0002 .020 .20 .10 .01 .05' .5 .05 .4

______?. .o/5 __ _,___ _ __ _ __ _._

___ __ ,o,4 __ _.____,_

kF9 I

__I

d-

__rn-i_____t _________ _______ ___ ___ - ______ ______ ________

.~* ~t-



CZM-2T LAB

D/59-13

DATE
4-. A -:-:U3 _.O.:

WATEM ANALYSIS L)f

TO: PA

ANALYSIS lMMOD: ATZfIC ASOMPTIO'

PM f-=.'.. MODM-. 5000

TEST RESULTS ('g/L)

ST-jP CIC.LE ALL E S DETEMMTE ON GaAZHITE FURNACE
DATE

Cu Cr Ni Tb Zn 1 Al

DISCUARGE
L MITS .0002 .020 .20 .10 .01 .05 .5 .05 .4

-3.0/5

# 3 ,__ __ _ __

,,S65 o.25__ __ __ __ __ _ _

______________ ___________ _________ ________________________ 1I
_____________ __________ ________ ________ __________ ___________ I ____________ .I
_____________ __________ ____________________ __________ ___________ r ____________

(~Q~2L



3RUN
THIS PROGR1M PERFORMS A STATISTICAL
ANALYSIS USING COCHRAN'S APPROXIMATION

TO THE BEHRENS-FISHER STUDENT'S T-TEST.

CHOOSE THE LEVEL OF SIGNIFICANCE:

1 .01
2 .05

?1
RCRA MONITORING PROGRAM
MENU

NEW JOB

ADD DATA

GENERATE REPORTS

END
ENTER FIRST LETTER OF CHOICE ..... REPORT GENIERATOR

ENTER CHOICE:
1 ALL REPORTS TO DATE
; LATEST PEPCRT W/FIRST YEAR
3 LATEST RE-CRT W/O FIRST YEAR

Q-242



YEAR:2 PERIOD:1 I ATE SAMPLE COLLECTED:.3//8. CLIENT: LOCKHEED-GE RGIA CCNPANY

NELL:5-9 TYPE: UPGRADIENT USAF PLANT IS

n!ARIETTA, 3ERGIA
ANALYTICAL RESULTS FOR INOICATOR PARAMETERS

ANALYTICAL BACKGROUND t-E-T
RESULTS AVEAGE VARIANCE A'iERAGE VARIANCE ti tc R.E-L:TS

pH 5.8

5.8

5.9
5.q .3 .003 6.I .015 -5.3:3 4.: SL

spec.Cnductanc-ualb.s/cs 55.
55.

10.

9.

11. 10.2 .916 7.7 15.8 . 2.?

Tat.Org.Halagens-u/iL CI 24.

50.

57. 41.5 ::O.3 92S.& C6 S. -. 4 .

*"iCh est er 'nqineers

SR - Significantly Higher
SL - Significantly Lower
X - 'o Significant Change

-_



*YEAR,2 PERIM.~ I ATE SA1IPL. COLECTEO:3/31M8 CLIENT, LOCO-EEZ- IA C~Niy

VEL..* 2 TYPE: D0NNGRADIENT USAF PLA'T #6

?IARIETTA, 3EORGIA
A.WLfTICAL RESULTS FOR INDICATCR PARAMETE.S

A4LYTICAL 3ACKEROUND t-TEBT
RESULTS AVERAGE VARIANCE AVER46E VARIANCE t c t REELLT7S

PH 6.7
6.6

6.6
6.6 6.6 .002 ,.1 .01 I3.0 4.0 SH

4 .Ccnductance-usbas/ca 1190.

*l1 . i',-:. 9.3 47.1 :5.1 : "4.4 5,

*T::.r.Cr .:n-q/L C 42.

36.
40.

40. ,9.5 6.3 7.7 1!.i 1.3 3.7

Tat. Crq.HaIoqns-uqIL Cl 490.
510.

466.

441. 476.7 391.5 339 6 s:16.? *L.!7a 1. t

TC h e s t er Engineers

SR - Significantly Higher
SL - Significantly Lower
N - No Significant Chanqe

Q-244



IYEAR:2 PERIOD:I DATE StUIPLE COLLECTED:331!983 CLIENT: LGCCXEED-i3EORGIA COMPANY

VEL±23 TYPEMUCNGRADIENT USAF PLANT #6

N1ARIETTA,5GAGIA

ANALYTICAL RESULTS FOR INDICATOR PARANEERSI

ANALYTICAL ?ACKGRGUND t-TEST
RESULTS AVERAGE VARIANCE Ali5PASE VARIANCE tt tc FEELLTS

* p115.3

5.3

5.3
5.3 5. 0. 1.1 .04: -il.2-2 :.9 SL

E.2;C.C011duCt~nCt-.ahs/'C3 1400.

1:.95.

1400.

* Tat.3rq.aran-q.L 2

40.

43.

41. 37 115.7 5. .2 4.0

Tat.Org.HaIoqufis-.-q/L CI 1035.

2279.

2019.

ii2. :4410.1 1 4.4 4.T! 1.7

Xhesta r Snpu.~ers

SH - Significantly Higher
SL - Significantly Lower

N - No Significant Change

Q- 245



YEAR:2 PEMI:! DAT M S€nPLE COLLECTED:3/31193 CLIEtd: LOCKHEED-EECRGZA CCMPAfY

NEU±: 4 TIPE:WONWRADMEIT USAF P.AAT #6

MARIETTA,GEORSIA
ANALYTICAL RESULTS FOR INOICATOR PARAMETERS

ANALYTICAL 9ACKRUt-RESjLTS AVYRASE 'ARIANCE Av.saE v'IuACE tt tc RE= ,L7S

3. 1.0 .003 .I .01! -Z4.32 4.2

-I

37.5. 3. .2 ~.:. ,r.! 2. 337.2 4..3 .=
Tot.;;.C~r :n- L 3 0.

17.

4.
11. 13. 10. 7.7 15.3 1.4 4.3

Tot.Or;. ai mns--q/L CI ?90.

353.
794.

3; . 70. ' ., .. . "L -. 7, .

7 IaCh e s t or EnjnefrF

SH - Significantly Higher
SL - Significantly Lower
N4 - lo Significant Change

Q-246



YEAR:I CLIENT: LOCKHEED-GEORGIA CCMPIY

WEL.L:5-9 TYPE:26RADIENT USAF PLANT 16

MARIETTA, GEORGIA
ANALYTICAL RESULTS FOR INDICATOR PARANETERS

ANALYTICAL RESULTS AVERAGE ;MRINCE

!DATE SAMPLE COLLECTED 1123192 4/7(32 717/82 10//92

pH 5.? &.1 6. 6.2

5.? .1 6.2 6.2

5.? 6.! 6.b 6.2

.,. .... .t. ce-u., cI/3.s 47. e,

;7. 5.~47. 50. ;?. .

47. ,50. 2,?. 54. 47.1!:.

T .t..r;,Car n-qiL C 1.2 ?.& 11. 9.

1.3 9.? 11. 9.

1.3 9.5 if. 9.
.. 9.7 12. 9. 7.7

*T;.:r;. t; ' - {JL Cl 2: .. ;70. 9.. 122.

2210. 7?). sz. ;:

2.45. 770. 96. '11. 9S.& 1 ..

SH - Significantly Higher
SL - Significantly Lower
N - Yo Significant Change

Q-247



44LOCftee i27pn
A ONvM of a Lockheed COM~oabor'
Manotma G~orgia 30063

July 1, 1981 LM/32417

SUBJECT: Second Year RCRA Ground Water Monitoring Analyses -
Second Report

TO : Georgia Department of Natural Resources
Land Protection Branch
Environmental Protection Division
270 Washington Street, S. W.
Atlanta, Georgia 30334

ATTN : J. R. Kaduck

THRU : AFPR/PDP
Lockheed-Georgia Company
Marietta, Georgia 30063

ENCLS : (A) Chester Engineers, Lab Analysis Report and Calculations,
dated 5-17-83

(B) Law Engineering Testing Company, Lab Analysis Report and
Calculations, dated 6-21-83

1. Enclosed are the results of the second sample tests in this year's
ground water monitoring program. This sample was necessitated by the
first sample results that revealed significant differences in the ground
water quality parameters.

2. *The second sample results do not provide a clear assessment of our
ground water conditions, due to inconsistencies in the two findings.
However, we are encouraged by the fact that both lab results indicate
that the cadmium concentration is continuing to decline. We will continue
the second year sampling and analysis program as agreed to previously.

3. If you have any questions or recommendations for future action at
this time please contact the undersigned at 424-3760.

LOCKHEED-GZORG IA COMPANY

Director of Safety Assurance
JA:bp

APPROVED FOR TRANSMITTAL O__ _ DATE 0 la4 yI

AFPR/POP
i FacIl1 y2I agineer

0-248



EnJCLOSURE (A)

CHESTER ENGINEERS
LAB ANALYSIS REPORT AND CALCULATIONS
DATED 5-17-83

The Chester Engineers

A COMPUTER PROGRAMJ
FOR THE MANAGEMENT A140 STATISTICAL EVALUATION
OF HAZAROOUS WASTE SITE OATA

The basis for the statistical analysis that follows is Cochran's
Approximation to the Sehrens-Fisher Students' t-test. For an
excellent programed description of the procedure, see 40 CFR
Part 264 Appendix IV.

This analysis was conducted at the 0.01 level of significance.

INTERPRETATION OF RESULTS

In a single-tailed test, only a significant increase in the pa-
rameter is of interest. Therefore, if t* is negative it can be
concluded imediately that there has been no significant increase
in the parameter. If t* is positive, there is no significant
increase in the parameter unless t* is greater than or equal to

(Th- tc.

In a two-tailed test, either an increase or decrease in the pa-
rameter is of interest. Therefore, the absolute value of t* is
compared with te. If the absolute value of t* is greater than or
equal to to, then there most likely has been a significant change
in the parameter. Whether the ahange is significantly higher or
lower depends upon the original sign of t* (i.e., negative/lower
or positive/higher).

CODE SUMMARY

N no significant change
SH significantly higher
SL significantly lower

; -- -- -- - -- - -- -, m , m im I m m m n nm n



L AA2 PERIODtA DATE SAMPLE COLLECTED: li 17463 CLIENT: LQCLE!-6EQRSA COPPANY

ANAPAN 0

R TSI AVERAGE VARIANCE sVEAcGE -ur VO~C tI E wsc

5.1

5.2 5.1 .006 6. .015 -19.364 4.7 SI.

Spec. Cviductancm-uhos/ ca 41.5

41.5

40.5
41. 41.1 .229 47.1 22.1 -4.454 2.4 1

Tot-am.wom-iq/ C S.

7.

S.
7. b. 1.3 7.7 15.1 -1.511 3.0 a.

TdL&k.htaqm.-ugA 0 25.

*21.

2L. 23.7 9.9 M6 1086M2.? -3.319 2.4

-4@hwst rEoqinws



EM:2 MlMO:I OATI SAVUL CDLSfCTE2":5i17,3 CLIENT: LOCKHEED-6MflR9A CCIIPAY

ELL-2 ypEGNNRADOTUSAF "1AT 1b

MlRIETTA, SEORIIA

WMJNA RESLTS FMR INDICATUR ?ARWflTES iSErCONO YEA RESWLUN9)

AESLIS AMW8 VARAIMN AVMAfi VMA~a ts e M7

-..

L2 L2 .042 .1 .015. 4.5 4.0 Sm

Spc.~tmc-u~o~ca 1350.

1350.
1340.

1540. 1345. =33 47.4 21.1 401.5 4.2 S*

Tat.~.Ca'am-m/9..
12.

0* 9

M3 81. 22.2 7.7 15.8 31.4 4.2 Sm

Tct..aloqfls-uqjL Cl 470.

550.
510.

490. !056 11h6.b ~ 3.4 1loim.9 -1.469 2.b A

TeChosterEaginw.s

fl-251



Y EAR: 2 M~R100l:1 DATE S.;PLE CGLLECTED:5ll:e'o CLIE-4T: LOUNEM-iUMSA CCN44~Y

KSLUzS TYPE: XkNGAlDIT USAF PUIT f6

~MLTTA, SEMRIA
ANMITICAI. PERLIS3 FiR INNUCTON PAW!EE (SECON YEA RESRumni

~~LIM A'~Af YIACI BACXSRGNO t-TEST I

UK YTI W7 AAAE AVEFA6E VAIIAic 1 tc RE34TS

4.,9

4. . .0 .1 .015 -Z?.148 4.0 3

SOKc.Ccndutace- uscs 1411.

1410.

1405.
1395. 140462 MZ.9 47. 1 21.4 :44.0 4.3 31

Tat.Or,.Carbom-tL C I4.

60.

53. 35 15.3 7.7 15.8 71.5 4.1 51

Tot.Grq.Halqns-uVqL Cl 1500..

1425.

1373.

133. 143. ~ aa.S iv,862h.9 7.0 2.1 N

NoCh *star Em rsr



YEW:2 PERICMl: DATE SAJII. COLECTED: 5117u93 * .4Ez4r: LCUKIEI-SEQrGIA CC14PAN
NELL.:4 TYMMMMONRAIENT USAF PMtA~ th

VAIETTA, SEONSIA
AIALVTICAI. RESILYS FGR INDICATOA PARAJEERS ISECWi YEAR RESMPLUXG)

MAMTCA. IACXSRCN t-TwS
WEILTS AYM4AG VAR1ANCI AVAGE VMLIIAC ta tc RESU.T3

4.4

4.5

4.b 4.5 .002 6.1 .015 -37.A30 4.0 S1.

Spec. Caductacw- uscs m0

71 796.2 6.2 47.1 32.1 411.1 3.5 S

Tat.OrI.Carb"Ait C 23.

24.

2L.
23. 27. 4. 7.7 15.3 13A 3.5 511

Tat. Grg.14aoqws-qjL CI 200.

210.
W6.

2w. 14M .6 W62%9 -2.313 2.6 .

*aChestrEnqtnws

Q-253



f W~: I CLIENT: LMCIMEfl-6OR9 CWRAXY

valj.z-5 rwEUFRDIN "5IT M

"AL -&CAL. RERILTS FOR INDICATOR PARAMEDS ISECOND )DA RESAPI.46)

AMIITICM. RESULTS *VDEiE VM!Ma

)ATE S.WLE COLLECTED 1121a 417112 717i1 1015192

pM5.~ 4.1 6. 2 4.2

5.9 &.1 &.2 .
5.9 4.1 462 4.2
5.9 6.1 6.2 b.2 4.1 .015

Saec.caduactaAce-uahasics 47. 30. 53.

47. So. M9
47. 50. 39. 30.
47. .00. 57. 54. 47.12L

rat. j.Carba-i/L C 1.2 9.61.9

1.3 9.9 It. 9.
1.3 9.5 11. 9.
1.3 9.7 12. L. 7.7 15.1

Tat.CrqaMalans-zil Cl 2215. "so. IL. 13.
M.O0. 700. 99. LIS.

4345. . . :.8Ih Igb.

-TT.Ch w t or Enq:grr

Q-254



Chest erLaboratories
A O.Oes,0 V o

wat 4a -o10 Laboratory Analysis Report
For

Lockheed-Georgia Company
,Marietta, Georgia

Samples Received: 5/18/83
Rep t Oate: 6/27/83

Well #2 Well #2 Well #2 Well 12

Source Sample #1 Sample #2 Sample #3 Sample #4

Log No. 83- 2493 2494 2495 2496

Date Collected 5/17/83 5/17/83 5/17/83 5/17/83
* 10:45 AN @ 10:45 AN @ 10:45 AM @ 10:45 AM

pi 6.3 6.3 6.3 6.2

Specific Conductance, umhos/c= 1,350 1,350 1,340 1,340

Total Organic Carbon, MS/iL C 90 82 90 93

Total Organic Halogens, ugIL Cl 470 550 510 490

Ca' ,um, mg/L Cd 0.006 - - -

Well #3 Well #3 Well #3 Well 13

Source sample #1 Sample 12 Sample #3 Sample #4

Los No. 83- 2497 2498 2499 2500
Date Collected 5/17/83 5/17/83 5/17/83 5/17/83

* 11:15 Af @ 11:15 AM @ 11:15 AM @ 11:15 AM

pR 5.0 4.9 4.9 4.9

Specific Conductance, uhos/cm 1,415 1,410 1,405 1,395

Total Organic Carbon, mg/L C 56 51 60 53

Total Organic alogens, us/L Cl 1,500 1,425 1,375 1,375

Cadmium, mS/L C4 0.012 - - -

$3 ,e-,O

e Ufnlessi ote ,e ated. analyses age il aCcotdainct m, J estloOdS a orocecures outlined and lOtroved 0V tIe .ivirOntme".

Protectlo Agency and COnfOim tO uajity assurance OcooCod,
* Lests- "sn t() viues are indlcative Q flO aoetctO I 11.1-2 5 5

Ann Arbor * Atlanta * Chadds Ford e Dallas * Kingston * Nashville



ChesterLaboratories
A Ouweta Of

CA

"" "Laboratory Analysis Report
For

Lockheed-Georgia Company
:arietta, Georgia

Samnples Received: 5/18/83
Report Datr. 6/27/83

.Well #4 Well #4 Well #4 Well #4
Source Sample #1 Sample #2 Sample #3 Sample #4

Log 3o. 83- 2501 2502 2503 2504
Date Col-lected 5/17/83 5/17/83 5/17/83 5/17/83

@ oo 0Non @ Noon *Noon
pH 4.6 4.6 4.5 4.6

Specific Conductance, umhon/cm 800 795 ' 795 795

Total Organic Carbon, mg/L C 28 24 28 28

Total Organic Halogens, ug/L CI 200 210 260 255

CZ-Um=, mg/L Cd 0.020 - -

Well #3-5 Well #B-5 Well #B-5 Well 1B-5
Source Sample #1 Sample #2 Sample #3 Sample #4

Log No. 83- 2505 2506 2507 2508
Date Collected 5/17/83 5/17/83 5/17/83 5/17/83

@ 10:00 AM @ 10:00 AM @ 10:00 AM @ 10:00 AM

PH 5.1 5.0 5.1 5.2

Specific Conductance, umhos/€= 41.5 41.5 40.5 41.0

Total Organic Carbon, mg/L C 5 7 5 7

Total Organic Halogens, ug/L Cl 23 21 23 28

Cadum, mg/L Cd 0.010 - -

* Unless oflefwtse noted anaIls4S ar io accordance witht rMtliOdS and orOcedurrts outline and joOrovtod v trio Evivronme,

Protection AqlcV and conform to qualotv assurance grotocof
* ".leSs-IMa i values are ndicalive t tio detection I'utL256

Ann Arbor * Atlanta * Chiadds Ford O Callas * Kingston * Nashville



-' ENCLOSURE (B)

LAW ENGINEERING TESTING COMPANY
LAB ANALYSIS REPORT AND CALCULATIONS
DATED 6-21-83

The Chester Engineers

A COMPUTER PROGRAM
FOR THE MANAGEMENT AND STATISTICAL EVALUATION
OF HAZARDOUS WASTE SITE DATA

The basis for the statistical analysis that follows is Cochran's
Approximation to the Behrens-Fisher Students' t-test. For an
excellent programmed description of the procedure, see 40 CFR
Part 264 Appendix IV.

This analysis was conducted at the 0.01 level of significance.

INTERPRETATION OF RESULTS

In a single-tailed test, only a significant increase in the pa-
rameter is of interest. Therefore, if t* is negative it can be
concluded immediately that there has been no significant Increase
in the parameter. If t* is positive, there is no significant
increase in the parameter unless t* is greater than or equal to

In a two-tailed test, either an increase or decrease in the pa-
rameter is of interest. Therefore, the absolute value of t* is
compared with to. If the absolute value of t* is greater than or
equal to to, then there most likely has been a significant. change
in the parameter. Whether the change is significantly higher or
lower depends upon the original sign of t* (i.e., negative/lower
or positlve/higher).

CODE SUMMARY

N no significant change
SH significantly higher
SL significantly lower

Q2

i Q-2 5 7



YEAR:2 PfR1D:1 DATE Ulu7 cCLLECTUAI21iUS cIENT. LOCXNEED-WIOGIA CWPAK

T'r15 PtsPRADIEIT USAP mi $
NAAIETTA,SECRGIA

ANALTICAL RESULTS FOR INDICATOR PARAMETR (SECONID YEAR RESAMPLI*6E

RT AVER6 AIAC vUA6 INE t tc REULT

S.26

44.

3.
31 W00 k.b5 4.1 162& -2.501 2.4 3

.- T~t.5star~rqmfwA Cu



YE~A2 PERIO:I DATE SAR L CO.ECTO:621/93 CLIENT: LE EORGIA COPANY

- UlL.LzN-2 TYPLaOQMW&DIENT USA P"NT 16

'ARIETTA, EORI0 A

ANI.YTICAL RESULTS FOR INDICATOR PARAMETERS ISECOND YEAR RESAMPLINM)

ANALYTICAL 1ACK6POtJND tTE
IESULIE AVERAGE VARIANCE AVEFAE VARIANCE tt tc REEL

pH 4.5

.5
6.5

.A 4.5 .002 6.1 .015 10.5 4.0

Spec.Cowductmca-u /ca 1400.

1400.
1400.

1400. 1400. 0. 47.1 28.1 1020.5 2.b

/' Tot.DrI.Carbom-iL C 24.

St.
34 31.5 2Y.6 7.7 15.8 8.1 4.3

Tut. r.Nqe-iqA. Cl 1900.

20".
17o0. 100. 20000. 88. 10844.9 3.7 2.7

---- Ch inst mr lQ2nws

Q-259



YEARs2 PFIRtO:I DATE SAML COLLECTEJWIN/13 CLIENT: LOCKNEED-0EDR6IA CDIPANY
.&LL: W3 TYPE:GMNGRAIIET USAF PLANT 86

MARIETTA, SEORGZA

ANALYTICAL RWILTS FOR INJICATGR PARAMETERS ASECONR IEAR RESMPLIM)

ANALYTICAL iACSOUNDRESILIS AVERAG VARIANCE AVERAS VARIANCE ts tc -

Pi 5.2

5.2
5.2

L.2 5.2 0. 4.1 .015 -28.460 2.9

Spec.Cuftctsemct-iaosica 1500.

1500.

1510. 1502.3 2. 47.1 2.1 514.3 4.1

_ ft.&rcar" t - c 2L

24.

22. 2. IL 7.7 15.1 7.6 4.2

Tot.*rt.aIoqmns-val/L CI 1540.

1700.

1500. 1100. 2666.6 381.4 101266.1 2.2 2.7

i- h rst or Engineers

Q-260



YlAR12 PERID:1 D ATE SAMPLE Ca.LECTED:6121/921 CLIENT: LOCX)4EED-iECAG1A COMPANYF
UL-4 TYPE: DUNRADIENT USAF PLANT 16

MARIMA, GEORGIA
*ANALYTICAL RESILTS FOR Ih.14CAOR PARAMETERS ISECikX YEAR RESMFLIN6)

ANMALYTICAL 3ACIGAR ID O* RSUTS AYERAGE VAR:ANCE AVOWAG VARIANCE ts tc RE

M. 4.9 .002 4.1 .015 -29.148 4.0

* Spec. CanductIcACaIIa M2.

920. 917.5 25. 47.1 23.1 307.5 4.1

9.4
U2. 11.1 L35 ?.7 15.5 2.6 W.

So0.

500. 550. im0. 8,.b 108M25.9 -1.296 2.4

UhChastrEqlinow

Q-261



YE411 rwiCLImrs LOCKJ4EEO4ER61A CORPAMY
UILL: 3-5 rYPE:IDSRADIWN USAF PLANT 16

MARIE7TA, 5036 IA
IJW4TICPJ. RESULTS FOR WNICATCR PARAMETERS iSECOND lEAR RESAFaNJ6)

pZZORUND
ANX.T!CAL RESULTS AYERA6E VARIANCE

DAE XLE = MI2/2 4112 77182 10,//81 01

LlLi b.2 6.2

Spec ductAace-uimouca 47. 50. 39. 33.
47. 50. 39. 53.
47. 50. 39. 50.
47. 50. 3934. 47.1 21.1

T~t.3r.Carbw-qj C 1.2 9.b 11. 9.

1.3 M. 11. 9.
1.3 9.5 It. 9.
1.3 W. 12. L. 7.7 15.1

Tot.3r.NX&Iqm-'aqL 13 1211. 780. M2 123.
790. 39. 113.

2915. 790. IL 130.
254L 770. 96. 133. 911.b 10843b?

1neCh *at orbEnlnes

Q-262
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Job Number: MY 3801
Lab Number: 83-05-17-05
Client ID: B-5 5/17/83

Results
Paramet:

Bottle 1 Bottle 2 Bottle 3 Bottle 4

pH 5.6 5.6 5.6 5.6

Specific Conductance 44. 44. 43. 44.
* (umbolcm @ 254C)

Tztal Organic Carbon 1.2 3.1 1.7 2.1
* (mq/i)

Total Organic Halogen 0.30 0.29 0.30 0.31
- (mqI as Cl)

Total Cadmium 0.008
(mg/l)

Q-263



Job mber: MY 3801
Lab Number: 83-05-17-06
Client ID: W-2 5/17/83

Results
Parameter

Bottle 1 Bottle 2 Bottle 3 Bottle 4

pH 6.5 6.5 6,5 6.6

Specific Conductance 1400 1400 1400 1400
(umbo/= 8 25'3C)

., Total Orgauic Carbon -24. 35. 31. 36.
S (uR/1)

Total Organic Halogen 1.9 2.0 2.0 1.7
(mq/I as Cl)

Total Cadmium 0.006

(Q/2)

.Q - 264z .. :-



Job Number: MY 3801
Lab Number: 83-05-17-07
Client ID: W-3 5/17/83

Results
P~aneter Bottle 1 Bottle 2 Bottle 3 Bttle 4

PI 5.2 5.2 5.2 5.2

Specific Conductance 1500 1500 1500 1510
(Imho/cm Q 25"C)

Total Organic Carbon 26. 32. 24. 22.
(mq/1)

Total Organic Halogen 1.5 1.7 1.3 1.5
(=q/ as Cl)

Total Cadmium 0.012
(mg/i)

Q-26 5



Job Number: MY 3801
Lab Numbe:: 83-05-17-08
Client ID: W-4 5/17/83

Results
Parameter

Bottle 1 Bottle 2 Bottle 3 Bottle 4.

pH 4.9 4.9 5.0 4.9

Specific Conductance 920 920 910 920
(umho/cm @ 250C)

m Total Organic Carbon 11. 15. 9.4 12.
-4 (mq/i)

Total Organic Halogen 0.56 0.58 0.56 0.50
(mg/i as Cl)

Total Cadmium 0.018
(o-/61)

1-266.. .



'SLbcdk1eed-GaC1Va cmzpary
A Okyos ot Ltocktwied Corporen
MwOm Gowgw 30063

November 9, 1983 LM/32'734

SUBJECT: Second Year RCRA Ground Water Monitoring Analyses -
Third Report 1983

TO Georgia Department of Natural Resources
Land Protection Branch
Environmental Protection Division
270 Washington Street, S. W.
Atlanta, Georgia 30334

ATTN : J. R. Kaduck

THRU : AFPR/POP
Lockheed-Georgia Company
Marietta, Georgia 30063

ENCLS (A) Monitoring Well Analyses Report for Indicator Para-

meters, Cadmium and Quality Parameters. (3 pp.)

(B) Chain-of-Custody Document for Sample Handling. (I pg.)

(C) Computer Printout for T-Testing performed on results
of samples obtained. Procedures outlined in 40 CFR
265.93 (B) and 40 CFR 264 Appendix IV were followed
in completing these statistical comparisons. (Level
of Used: 0.01.) (6 pgs.)

1. Enclosed are the results of the third sample tests in this
year's Ground Water Monitoring Program. This represents the second
semi-annual analytical period as required by RCRA.

2. As you are aware, Lockheed has retained the services of
The Chester Engineers. Chester is now engaged in the development of
a Ground Water Quality Assessment Plan per Chapter 391-3-11-.10 of
the Georgia Rules for Hazardous Waste Management which adopts and in-
corporates, by reference, 40 CFR Part 265.93 (d) (2).

Q-26-7



LGC letter dated November 9, 1983 to Georgia Department of Natural Re-
sources,

Subject: Second Year RCRA Ground 'dater Monitoring Analyses - Third
Report, 1983, LM/32734

3. If you have any questions, please contact the Director of

Safety Assurance, J. Arnold, at 424-3760.

Very truly yours,

LOCKHEED-GEORGIA CC ANY

Charles P. Cochran

Vice President - Operations

APPROVED FOR TRN4TA:DATE:

Facility Engineer

CPC:OAR:bp

cc : Mr. Charles H. Alford with enclosures
Environmental Program Manager
Air Force Aeronautical Systems Division
Wright-Patterson Air Force Base, Ohio 45433

Mr. James H. Scarbrough with enclosures
Residuals Management Branch
U. S. Environmental Protection Agency, Revlon IV
345 Courtland Street
Atlanta, Georgia 30365

Internal Distribution:

J. Arnold 0/55-01 Z- S4 with enclosure
M. M. Blankenship 85-01 35
J. W. Caldwell AFPR/POP 14
E. J. Oocekal 49-10 334
C. F. Griffin 49-25 255
R. L. Kilgore 49-11 255
J. E. Phillips 12-01 509 a
F. H. Reed 03-30 Bldg. 63 (CORLAC)

"0. A. Ridley 55-12 214
R. C. Sawyer 12-01 509
H. Simmons 55-12 214
L. A. Wilson 56-01 511
Correspondence Files 87-23 269
LIM Register 81-35 519 "

Q-2 6 8



Chester Laboratories ENCLOSURE (A)

A 0mon OI

S1 20"111111 Laboratory Analysis Report
For

Lockheed-Goorg.a Colpany
Marietta, Georgia

Monit~lorini Well Anailses
Samples Received: 10/6/83

Report Date: 10/28/83

Woll 2 We.1 # 2 Well #2 vell $2
Replicate Replicate Replicate Replicate

-Source #1 #2 #3 #4

Log go. 83- 5304 5304 5304 5304
Data Collected 10/5/83 10/5/83 10/5/83 10/5/83

012:30 P 0 12:30PM 812:30 PM 12:30PM

pH 6.8 6.8 6.8 6.8

Specific Conductance, ilhos/ca 1,390 1,400 1,380 1,390

Total Organic Halogens, ug/L Cl 639 620 602 602

,tal Organic Carbon, mg/L C 33 31 33 39

Well #3 Well #3 Well #3 Well #3
Replicate Replicate Replicate Replicate

Source #1 #2 #3 #4

Liog No. 83- 5305 5305 5305 5305
Date Collected 10/5/83 10/5/83 10/5/83 10/5/83

@ 12:45 PM 8 12:45 P% . 12:45 PM @ 12:45 PM

pH 5.6 5.6 5.6 5.6

Specific Conductance, u1mos/,- 1,215 1,215 1,220 1,215

Total Organic Halogens, ug/L Cl 1,093 1,074 1,148 1,185

Total Organic Carbon, mg/L C 25 23 22 24

ietia Othirwise noted. analyses ir in accortdafnc with 41MlOds and Procefures outlined and aoIroved by the Environmental
..OfeCtiOf Agency and Coflfolm to 4ual' il SSuVllCe 0Oto l.

Si"Ll-atflan" (C) values irs ndicative of il* detectIon eimit.

Anns Arbor * Atlanta * Chadds Ford * Dallas * Kingston * Nashville
Q-26 9



ChesterLaboratories ENCLOSURE (A)
A DIWoi, Of

Laboratory Anaiyais Report
f For

Loc3heed-:Georgta Coany
Marietta, Georgia

Samples Received:. 10/6/83 Monitoring Well Analyses
Report Date. 10/28/83

Well #4 Well #4 Wall #4 Well #4
Replicate Replicate Replicate ReplicateSource #1 #2 #3 #4

Log No. 83- 5306 5306 5306 5306Date Collected 10/5/83 10/5183 10/5/83 10/5/83
1:05 PM @1:05 Pm @ 1:05 PM 1:05 FM

pi 5.3 5.3 5.3 5.3
Specific Conductance, =hos/cm 770 780 780 775
Total Organic Halogens, ug/L Cl 278 300 296 311
Total Organic Carbon, mg/L C 8 4 5 3

wall #5-3 Well #5-B well #5-B Well #5-B
Replicate Replicate Replicate ReplicateSource #. #2 #3 #4

Log No. 83- 5307 5307 5307 5307Date Collected 1015183 1015/83 10/5/83 10/5/83
@ NOON @ NOON @ NOON @ NOON

pH 6.3 6.3 6.3 6.3
Specific Conductance, mhos/= 44 41 44 44
Total Organic Halogens, uXIL Cl 26 28 26 24
Total Organic Carbon, mgIL C <1 <1 1 <1

U nale themwbe noted, a"alyses are n acordance with metn ods and 0rocgearg outlined and aopoe by te Envronmentaa2tectlin AeIcy and conlorm to quality aauranee 0rotugl.
SIhtat" (,) values a itidicaivq of the detection limit.

Ann Arbor * Atlanta • Chadds Ford * Dallas • Kingston * Nashville

Q-270



ChesterLaboratories ENCLOSURE (A)

A Chi~wi Of

,., ',i. Laboratory Analysis Report

For
Lockheed-Georgia CoPpa7

Marietta, Georgia
Mmtloria WTell Ana Lses

Samples Received: 10/6/83

Report Date: 10/28/83

Source well #2 Well #3 Well #4 Well #5-3

Log No. 83- 5304 5305 5306 5307

Date Colected 10/5/83 10/5/83 1015/83 10/5/83

f12:30 P *12:45 PM 1:05 PM @ NOON

Chlorides, mg/L Cl 55 49 51 2

Sulfates, ms/L 50, 402 644 230 <3

Phenols, mg/L PhO O. 016r 0.006 0.006 0.006

Iron, m/i re 0.68 0.73 0.81 0.75

S"Les., mg/i Ma 2.8 8.8 5.4 0.20
Cadmium, mg/L Cd Q.018 0.018 0.038 0.015

Sodium, mg/L NA 365 280 135 4

3276-00

'JIfM Ot ihw ndtfed. a"llysI* are 'n accardance with methods and 0roceeues ouIIined and Asoroved bY lte Environmenta$

Otection Agercy and conform to Quality assurance pfrotOcl.
AS4tflani (<) values ate indicative ol tfhe detection limit.

Ann Arbw * Atlanta * Ch'adts Ford e Oallas e Kingston * Nashville

Q-2 7 1



ENCLOSURE (B) i .
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ENCLOSURE (C)

The Chester Engineers

A COMPUTER PROGRAM
FOR THE MANAGEMENT AND STATISTICAL EVALUATION
OF HAZARDOUS WASTE SITE DATA

The basis for the statistical analysis that follows is Cochran's
Approximation to the Behrens-Fisrher Students' t-test. For an
excellent programmed description of the procedure, see 40 CFR
Part 264 Appendix IV.

This analysis was conducted at the 0.01 level of significance.

INTERPRETATION OF RESULTS

In a single-tailed test, only a significant increase in the pa-
rameter is of interest. Therefore, if t* is negative it can be
concluded immediately that there has been no significant increase
in the parameter. If t* is positive, there is no significant
increase in the parameter unless t* is greater than or equal to
to.

In a two-tailed test, either an increase or decrease in the pa-
rameter is of interest. Therefore, the absolute value of t* is
compared with to. If the absolute value of t* is greater than or
equal to to, then there most likely has been a significant change
in the parameter. Whether the change is significantly higher or
loer depends upon the original sign of t* (i.e., negative/lower
or positive/higher).

CODE SUMMARY

N no significant change
SH significantly higher
SL significantly lower

Q-273



ENCLOSURE (C)

IIAI:2 PF8I3:2 UATE SANPL MULCT8i10/5I93 CLIEflT. LCED GE RIA CflRPAMY

ILL.-" TYMMUP1IE)IT UD PLAw 16

MARIETTA, EMRIA

AITICAL RESILTS Fak INICATOR PAIPJIEW

1AILK I AVERGE RAN t-TEST

MM1 VM VRAM AVEAA VARI~aN t te MEULTh

&I3 k.3 0.000 661 .015 6.3 2.9 SN

Spec.Co.ductamcuwua/ca 44.
44.
44.
44. 44. 0. 47.1 21.1 -2.357 2.6b N

C) Tt.frg.Carbaa-"A/ C 1.

1. 1. 0. 7.7 15.1 -6.778 2.6 N

Tst.&q.la~quws-w/L CI 26.

21.
2b.
24. 2b. 2.b IOU. 1096256.9 -3.310 2.6 N

P*hestrEqinw
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ENCLOSURE (C)

YEAR:2 P0101:2 DATE SANlU COLLECTED: 10/5/83 CLIENT:- LDCKHEED-MERSIA CDMPANY
NRU~2 TYP~sDOMNGRAIENT USAF PLANT th

MRXETTA,sEDRSIA
AMMTICM RESILTS FOR INDICATOR PARAHMER

ANJKMCAL RN ACXROUN t-TWS
REIT VM VRAM AVERA66 YARIANC ts tc RESULTS

6.8
Ll

6.8 LI 0.00 6.1 .015 22.1 L9 524

S91CEd'JCtiK.-u'huIIC2 1390.

1400.
M~.

10. 1390. 66.1 47.1 29. 1 312.8 4.3 SH

Tot.grI.Carb"aaIL C 33.

it.

39. 34. 12. 7.7 11.8 13.1 4.0 524

Tot.Orl.Maloges-ul/L Cl W3.

620.

£02. M15.7 312.2 888.4 101623.9 -1.046 2.6 N



ENCLOSURE (C)

Y.AR:2 PIIOD2 DATE SA.PLE COLLECTED: t01513 CLIENT: LOCKHEED-GEORG1A COMPANY

iE'ISz TYPzOlGM ODIENT USAF PUNT #6

IIEIETtA, EORGIA
AIMITICAL MRESLTS FOR INDICATOR PARAIITERS

RW NAI9ROU t-TEST

ATS VA.6a
AVl AINE AVERAGE VARIANCE ts tc RESULTS

Lb

Lb
L. L. 0. 1.1 .015 -15.911 2. S

Spec. Cuductioce. ahaca 1215.
1215.

1220.
1215. 1211.2 &.2 47.1 28.1 641.6 3.5 Sm

(3 T ot.ol.carbu- t C m.

2L.
22.
24. 23.5 1.6 7.7 15.8 13.2 3.1 Si

Tvt.'.HIa oqm-qlL Cl IM3.

1074.

1141.
118l5 1123 2584.6 888. 1086251.9 .902 2.6 N

~h •smt:mr-qiaws
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ENCLOSURE (C)

YEARZ PERIO2 DATE SAAPLE COLECTED:10/l/83 CLIT: LOCKNEE-EORMA MONANY

VEL4 TYW!,DOWMRAIErr USA PLAN #6
MARIETTA,MSORIA

AIIM.TTICAL RESOTS FOR INDICATOR PARAMETERS

ANALYTICAL IAXGoUN t-TwS

1831.7 AVERAE VARIANCE UAGAE VARIANCE ti tc RESUTS

L.3

) 5.3
L.3 U. 0. 6.1 .015 -21.299 2. 9 1L

SpKc.Cnaductaacmcu-hs/cm 770.

775. 77M2 -L9 47.1 23.1 266.4 4.0 SN

Tat.OlC " . a

4.

3L 5. 4. 7.7 .I9 -1.864 3.6 N

Tvt.Org.aIqs-ayIL Cl 273.

300.
296.
sit. 216.2 189.2 g88.& 1016M5.? -2.272 2.6k N

-%Chest rEaiaer
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ENCLOSURE (C)

YEAR: C LIENT: lUE MRSIA COMPANY

VELIa- TYPEs I ENT r PANT #6

ANALYTICAL RSZLTS FOR INDICATOR PAMETERS

ANALYTICAL EIJ.TS A CER R IA N

DATE SAWIPU CIJ-ECTED 112892 4/7182 717182 1015192

pNi 5.1 L 6.2 6.2

L9 6.1 6.2 6.2
L? 6.1 6.2 6.2

L9 6.1 6.2 6.2 6.1 .015

Sole. Caftctancu-iu"aosica 47. 50. 39. 53.

47. 50. 39. 53.
47. 50. 39. 50.

C>47. Ia. 39. 54. 47.1 29.1

Tct. j•Cart.s"i/L C 1.2 9.6 it. 9.

1.3 9.9 1h 9.

1.3 1.5 11. .

1.3 9.7 12. a. 7.7 15.8

Tot.r.haXloqms-u/L Cl 2215. 710. 92. 12.

230. .790. 89. 113.

2915. 7"0. 85. 130.
2545. 770. 96. 133. 88.6 1096234.9

-eC h a st ar Enqinnrs
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APPENDIX A

GROUNDWATER QUALITY INFORMATION
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Chester Laboratories
A Oiv4e0i Of

PO 91111111361

Laboratory Analysis Report
For

Lockheed-Georgia Company
Harietta, Georgia

Volatile Compounds

SamplesReceived: 4/5/84 B-10 B-10 B-0 B-10 B-10
RepqorDate: 5/21/84 Aeration Aeration Aeration Aeration Aeration

Basin Basin Basin Basin Basin

Sediment Sediment Sediment Sediment Sediment

Source Area 1 Area 2 Area 3 Area 4 Area 5

Log No. 84- 2033 2034 2035 2036 2037

Date Collected 4/4/84 4/4/84 4/4/84 4/4/84 4/4/84

@ 12:45 PM @ NOON @ 11:15 AM @ 10:45 AM @ 10:00 AM

Acrolein, ug/L <10 <10 <10 <10 <10

Acrylonitrile. ijg/L <10 <10 <10 <10 <10
Benzene, ug/L <10 <10 <10 <lU <10

Bromoform, ug/L <10 <10 <10 <10 <10

Carbon Tetrachloride, ug/L < 0 <A0 <a0 <s0 <R0
Chlorobenzene. u$/L <10 <10 <10 50 <10
Chlorodibromomethane, ug/L <10 <10 <10 <C0 <p0
Chloroethane, ug/L <i0 .<M0 <i0 <t0 <e0

2-Chloroothylvin7l Ether, ug/L <10 <10 <10 <i0 <10
Chloroform, ug/L <10 <10 13 58 <10
Dachlorobromomethane ug/L <10 <10 <10 <10 <10
1.1-Dchloroethane 5e/L 57 18 14 <10 <10

1,2-Dichloroethane, ug/L 50 <10 <10 450 <10
ll-Dichloroethylone, ug/L <10 13 <10 <10 <10
12-Dichloropropane. ug/L <10 <10 <10 <10 <10
cis-l.3-Dichloropropene. Ug/L <10 <10 <10 <1O <10
trans-Sm3-Dichloropropene, ug/L <S0 <e0 < S0 < 0 <i0
Ethylbonzene ug/L <20 <30 14 720 <0
Athyl Bromide, ug/L <10 <10 <10 <10 <10

Methyl Chloride, ug/L <10 <10 <10 <10 <10
Methylene Chloride, ug/L 48 78 42 250 23
Carb22-Tetrachlorothane, ug/L <10 <10 <10 <10 <10
Totrachloroethylene. u/L 700 490 57 19 <10

Toluene, ug/L 43 32 29 ',,1._350 1112-Tran-Dichloroethylene. u</L 46 13 21 -40 <10

1,1,-Trtchloroathane, ug/L 74 100 13 <10 <10

1,1,2-Trichloroethae, ug/L <10 <10 <10 <10 <10

Trichloroethylene ug/L 89 49 90 7420 <10
Vil Chloride, ug/L <10 <10 <10 <10 <10

Recovery of Spike, Z

Ethyl Benzene Djo Surrogate 94 96 - 97 --

Benzene D4 Surrogate 92 95 -- 98
Bromochloromethane - - 101 -- 96
2-iroo--Chloropropane <..1 110 <1 108

2276-99c unlto ocorwo noted analyses ere in aordinCO with the m1o0s an ;.rouros Outlin<1 a1 t t<1 0ntl

Ptectio Agency and confocm to quality assurane pt ool '-2vata"(iclues are ndve of i* d <1O0on I<o0<t, <10<1

Ethybene.e.u. <1 <1 14 720<1



Chester Laboratories
A OWMn Of

, 0. I -

groom: ('64Z ;"M4

Laboratory Analysis Report
For

Lockheed Georgia Company
Marietta, Georgia

Sanples Received: 4/24/84 Monitoring Well Analyses

epon Date: 5/29/84

Well 22
Source Upgradient Well 23 Well 24 Well 25

Log No. 84- 2541 2542 2543 2544
Data Collected 4/23/84 4/23/84 4/23/84 4/23/84

Arsenic, )g/L As <0.001 <0.001 <0.001 <0.001

Barium, mg/L Ba 0.02 0.02 (0.02 0.12
Cadmium, mg/L Cd <0.003 <0.003 <0.003 <0.003
Chromium, mg/L Cr <0.003 <0.003 <0.003 <0.003

Lead, mg/L Pb 0.01 0.003 0.01 0.004
Mercury, mg/L Hg <0.001 <0.001 <0.001 <0.001
Selenium, mg/L Se <0.001 <0.001 <0.001 <0.001
Sodium, mg/L Na 6 42 88 132
Iron, mg/L Fe 0.25 0.16 0.23 14

Manganese, mg/L Mn 0.45 0.92 0.17 1.4
Silver, mg/L Ag <0.01. <0.01 <0.01 <0.01
Chlorides, mg/L Cl 4 11 14 50
Sulfates, mg/L SO4 28 137 141 173
Fluorides, mg/L F 0.11 0.14 0.11 0.09
Phenols, mg/L PhOR 0.007 0.004 0.008 0.006

Nitrates and Nitrites, mg/L N 0.04 1.4 0.97 0.29
Nitrites, mg/L N 0.008 0.006 0.007 0.008
Nitrates, mg/L N 0.03 1.4 0.96 0.28

Radium 226, pCi/L 0.3 0.0 0.1 0.1
Gross Alpha, pCi/L 0 0 0 0
Gross Beta, pCi/L 0 0 0 2

Turbidity, NTU 20 10 16 38
Total Coliform, No./100 mL <1 \i <1 <1

Endrin, ug/L <0.01 <0.01 <0.01 <0.01
Lindane, ug/L <0.01 <0.01 <0.01 <0.01
Methoxychlor, ug/L <0.1 <0.1 <0.1 <0.1
Toxaphene, ug/L <0.5 <0.5 <0.5 <0.5
2, 4-D, ug/L <1 <1 <1 1.7
2,4,5-TP Silvex, ug/L <1 <1 <1 <1

" Unise otherwie noted. anaryses art in accordance wuth the Methods and Procedures outlined and approved by the Erivir-Onntal
rItecI n Agency and CofnoflM tO Quahtm assurance protocol.

" "Lee- a * (<) values are ndcalive of the detection limit. Q-2S6



LABORATORY ANALYSIS REPORT
FOR

Lockheed Georgia Company
Marietta, Georgia

Monitoring Well Analyses
(Continued)

Well 22
Source Upgradient Well 23 Well 24 Well 25

Log No. 84- 2541 2542 2543 2544
Date Collected 4/23/84 4/23/84 4/23/84 4/23/84

pH 7.5 7.3 6.7 6.4
Specific Conductance, umhos/cm 90 535 450 800
Total Organic Halogens, )ig/L Cl 108 117 190 11,300
Total Organic Carbon, mg/L C 3 12 19 24

Q-2S7



Chester Laboratories
A Oisao Of

Ph~iiiiI0 * 418 04"0Laboratory Analysis Report
For

Lockheed Georgia Company
Marietta, Georgia

Samples Received: 4/24/84 Replicate Analyses
Report Date: 5/29/84

Well 22 Well 22 well 22
Upgradient Upgradient Upgradient

Replicate Replicate Replicate
Source #2 #3- #4

Log No. 84- 2543. 2541 2541
Date Collected 4/23/84 4/23/84 4/23/84

PH 7.5 7.6 7.5
Specific Conductance, umhos/cm 91 90 90
Total Organic Halogens, ug/L Cl 96 101 96
Total Organic Carbon, mg/L C 3 3 4

0 Ufim otlhfwibe mated. analygee are in accorcamce *mlI1 thle myethods end ptocedures outlined and approved by thte Emvironmental
Protection Agency and contoril to qualify, aaisrance Protocol Q -288

- t*SW41I'5 (<) values are indicative of the detection limit.



Chester Laboratories
A Dihisioh Of

P0 wkiw" sm

Laboratory Analysis Report
For

Lockheed Georgia Company

Marietta, Georgia

Samples Received: 4/24/84 Volatile Compounds

Report Date: 5/29/84

Well 22
Source Upgradient Well. 23 Well 24 Well 25

Log No. 84- 2541 2542 2543 2544
Date Collected 4/23/84 4/23/84 4/23/84 4/23/84

Acrolein, ug/L <10 <10 <10 <10
Acrylonitrile, ug/L <10 <10 <10 <10
Benzene, ug/L <10 <10 <10 <10
Bromoform, ug/L <10 <10 <10 <10
Carbon Tetrachloride, ug/L <10 <10 <10 <10
Chlorobenzene, ug/L <10 <10 <10 <10
Chlorodibromomethane, ug/L <10 <10 <10 <10
Chloroethane, ug/L <10 <10 <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10 <iO <10
Chloroform, ug/L <10 <10 <10 <10

Dichlorobromomethane, ug/L <10 <10 <10 <10
l,1-Dichloroethane, ug/L <10 <10 <10 <I
1,2-Dichloroethane, ug/L <10 <10 140 940
1,1-Dichloroethylene, ug/L <10 <10 <10 13
1,2-Dichloropropane, ug/L <10 <10 <10 <10
cia-1,3-Dichloropropene, ug/L <10 <10 <10 <10
trans-1,3-Dichloropropene, ug/L <10 <10 <10 <10
Ethylbenzene, ug/L <10 <10 <10 <10
Methyl Bromide, ug/L <10 <10 <10 <10
Methyl Chloride, ug/L <10 <10 <10 <10

Methylene Chloride, ug/L 36 16 <10 14
1,1,2,2-Tetrachloroethane, )tg/L <10 <10 <10 <10
Tetrachloroethylene, ug/L <10 <10 <10 15
Toluene, ug/L <10 <10 <10 <10
1,2-Trans-Dichloroethylene, ug/L <10 <iG 125 870
1,1,1-Trichloroethane, ug/L <10 <10 <10 <10
1,l,2-Trichloroethane, ug/L <10 <10 <10 <10
Trichloroethylene, ug/L <10 <10 98 2,500
Vinyl Chloride, ug/L <10 <10 <10 <10

a2 7*-*

" Union Othow mated, analyse I re rn accordance with the methods and PrOCdures Outlined and Ap~roved by the Environmental
Poiecnon Agency and Cof forim to quality asserance protocol

" *Lee-lin" (<) values are indicative of the detecton lmilt.

Q-289



Chester Laboratories
A Divuow Of

P0. 01110

PNof- isml

Laboratory Analysis Report
For

Lockheed Corporation
Harieta, Georgia

Samples Received: 6/7/84 VolatileComounds

Repor Date: 7/9/84

Well Well Well Well

Source 22 23 24 25

Log No. 84- 3892 3893 3894 3895

Date Collected 6/4/84 6/4/84 6/4/84 6/4/84

Acrolein, ug/L <10 <10 <10 <10

Acrylonitrile, pg/L <10 <10 <10 <10

Benzene. ug/L. <10 <10 <10 <10

Bromoform, ug/L <10 <10 <10 <10

Carbon Tetrachloride, ug/L <10 <10 <10 <10

Chlorobenzene, vg/L <10 <10 <10 <10

Chlorodibromomethane, ug/L <10 <10 <10 <10

Chloroethane, ug/L <10 <10 <10 <10

2-Chloroethylvinyl Ether, ug/L <10 <10 <10 <10

Chloroform, ug/L <10 24 <10 620

Dichlorobromomechane, vg/L <10 <10 <10 <10

1,l-Dichloroet~iane, ug/L <10 <10 <10 <10

1,2-Dichloroechane, ug/L <10 <10 162 1,300

1,l-Dichloroethylene, ug/L <10 <10 <10 <10

1,2-Dichloropropane, u g/L <10 <10 <10 <10

cis-1,3-Dichloropropene, ug/L <10 <10 <10 <10

trans-l,3-Dichloropropene, i g/L <10 <10 <10 <10

Ethylbenzene, ug/L <10 <10 <10 <10

Methyl Bromide, ug/L <10 <10 <10 <10

Methyl Chloride, ug/L <10 <10 <10 <10

Methylene Chloride, ug/L <10 <10 <10 <10

1,I,2,2-Tetrachloroethane, ug/L <10 <10 <10 <10

Tetrachloroechylene, ug/L <10 <10 <10 <10

Toluene, ug/L <10 <10 <10 <10

i,2-Trams-Dichloroethylene, ug/L <10 <10 172 1,250

1,,l-Trichloroethane, ug/L <10 < 10 (10 <10

1,1,2-Trichloroethane, ug/L <10 <10 <10 <10

Trichloroethylene, ug/L <10 <10 130 12,400

Vinyl Chloride, ug/L <10 <10 <10 <10

Total Organic Halogens, ug/L 6 7 110 8,500

f

* Un ass othweise noted. a lyses f*re in accodance with the methods and procedures outlined and approved by the Environmenta
Protection Agtncy and conform to ouality assurance protocol

* tees-lt.an" I<) values ae Indicatmi O thfe detction lima, Q-290



Chester Laboratories
A ODiviso Of

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 6/7/84 Volatile Compounds

Report Date: 7/9/84

B-10 B-10 B-10
Sedimentation Aeration Underdrain Well

Source Pond Pond Sys tem 9

Log No. 84- 3888 3889 3890 3891
Date Collected 6/5/84 6/5/84 6/5/84 6/5/84

Acrolein, ug/L <10 <10 <10 <10
Acrylonitrile, ug/L <10 <10 <10 <10
Benzene, ug/L <10 <10 <10 <10
Bromoform, ug/L <10 <10 <10 <IC
Carbon Tetrachloride, ug/L <10 <10 <10 <10
Chlorobenzene, ug/L <10 <10 <10 <10
Chlorodibromomethane, ug/L <10 <10 <10 <10
Chloroethane, ug/L <10 <10 <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10 <10 <10
Chloroform, ug/L <10 <10 100 <IC

Dichlorobromomethane, ug/L <10 <10 <10 <10
1,1-Dichloroethane, ug/L <10 <10 <10 66
1,2-Dichloroethane, ug/L 32 <10 196 <I
1,1-Dichloroethylene, ug/L <10 <10 <10 <10
1,2-Dichloropropane, ug/L <10 <10 <10 <10
cis-1,3-Dichloropropene, u g/L <10 <10 <10 <10
trans-1,3-Dichloropropene, ug/L <10 <10 <10 <10
Ethylbenzene, ug/L <10 <10 <10 <10
Methyl Bromide, ug/L <10 <10 <10 <10
Methyl Chloride, Pg/L <10 <10 <10 <10

Methylene Chloride, ug/L <10 35 <10 <10
1,1,2,2-Tetrachloroethane, ug/L <10 <10 <10 <10
Tetrachloroethylene, ug/L 124 <10 <10 <10
Toluene, ug/L <10 <10 <10 <10
1,2-Trans-Dichloroethylene, ug/L 34 <10 173 <10
1,1,1-Trichloroethane, ug/L 85 <10 <10 <10
1,i,2-Trichloroethane, ug/L <10 <10 <10 <10
Trichloroethylene, ug/L <10 <10 6,480 <10

Vinyl Chloride, ug/L <10 <10 <10 <10
Total Organic Halogens, ug/L 112 11 3,000 37

3274-09

" Unless otherwise holed. anslvses are in accordance with the metto0 tsl.orocedures ouined and aiorovoo by the Envoronmental
Protection Agericy and conform to qualty assurance orotocoi. _

" *Les.lt en" (<) values are indicatve of tia detection ,mmd.
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Chester Laboratories
A ONvae Of

Ph (412 NS4?w

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

SamnPl Received: 8/11/84 Monitoring Well Analyses

Repon Date: 9/12/84

Well 22 Well 23 Well 24 Well 25

Source Upgradient Upgradient Upgradient Upgradient

Log No. 84- 5387 5388 5389 5390
Date Collected 8/10/84 8/10/84 8/10/84 8/10/84

pH 6.8 7.4 7.2 6.7
Specific Conductance, umhos/cm 66 645 630 1,080
Total Organic Halogens, ug/L Cl 16 38 84 2,550
Total Organic Carbon, mg/L C 6 12 30 50

Chlorides, mg/L Cl 3 11 12 -55
Phenols, mg/L PhOH <0.004 0.005 0.008 9.010
Sulfates, mg/L SO <3 187 119 280
Total Fluorides, mg/L F 0.07 0.17 0.14 0.20
Nitrates, mg/L N 0.27 0.57 0.11 0.10

Endrin, ug/L <0.01 <0.01 <0.01 <0.01
Lindane, ug/L <0.01 <0.01 <0.01 <0.01
Methoxychlor, ug/L <0.i <0.i <0.i <0.i

Toxaphene, ug/L <0.5 <0.5 <0.5 <0.5
2,4-D, ug/L <1 <1 <1 <1
2,4,5-TP Silvex, ug/L <1 <1 <1 <1

Gross Alpha, pCi/L 0 0.7 0 0.4
Gross Beta, pCi/L 0 0 0 4
Radium 226, pCi/L 0.04 0.22 0.05 0.38

Turbidity, NTU 18 50 80 60
Total Coliform, No./100 mL <1 <1 <1 <1

3276-97

SUnleas O rn.s .e nOted, I£ISIYQSS are !r accordance wifl t mle) ncI roC eure$ outIrO armd atorrved Oy fi . Ervronmen ai

PfeSwiltio Aqrocf and conform to q uatity assuriance protocoo C-a

* "Lm~ptai' R (() vaues are 'Ioicativo Of tia deternon Irmil.



Chester Laboratories
A ODison Of

iO R I e
Po 86 1354

Pmm mww~q (42 5450
Laboratory Analysis Report

For
Lockheed Corporation
Marietta, Georgia

Samples Received: 8/13/84 Monitorina Well Analyses

Report Date: 9/12/84

Well 22 Well 23 Well 24 Well 25
Source Upgradient Upgradient Upzradient Upgradient

Log No. 84- 5387 5388 5389 5390
Date Collected 8/10/84 8/10/84 8/10/84 8/10/84

Arsenic, mg/L As <0.001 <0.001 <0.001 <0.001
Barium, mg/L Ba 0.03 0.05 0.05 0.15
Cadmium, mg/L Cd <0.005 <0.005 <0.005 0.008
Total Chromium, mg/L Cr 0.005 0.008 0.008 0.010
Lead, mg/L Pb 0.010 0.003 0.005 0.005
Mercury, mg/L Hg <0.001 <0.001 <0.001 <0.001
Selenium, mg/L Se <0.001 <0.001 <0.001 <0.001
Silver, mg/L Ag <0.01 <0.01 <0.01 <0.01
Iron, mg/L Fe 0.24 0.58 1.2 26
Manganese, mg/L Ma 0.15 0.54 0.31 1.6
Sodium, mg/L Na 3 36 131 195

" Unless OtPerwise noted. analyses are n accordance with the methods and procedures Outlined and aoproved oy te En.vwron-entaI
Protection Agency and conform to qualty assurance Protocol Q-293

" 'LrSa-th~an" (<) valis are nocatnlve of the detection imit.



Chester Laboratories
A OMlM Of
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-ism

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Replicate Analyses
Samples Received: 8/13/84
Report Date: 9/12/84

Well 22 Well 22 Well 22
Upgradient Upgradient Upgradient

Source Replicate #2 Replicate #3 Replicate #4

Log No. 84- 5387 5387 5387
Date Collected 8/10/84 8/10/84 8/10/84

pH 6.7 6.8 6.8

Specific Conductance, =mhos/cm 65 66 67

Total Organic Halogens, ug/L Cl 14 16 16

Total Organic, Carbon, mg/L C 5 6 7

3270-97

* Unless OtifwiSe mated. analyses are n accordance with rmg metmos and procedures outlined and aowrovea OV he Environmental
Protection Ager" and conform to ouaity assurance Orotocol

* "tesl-flan" i<) values are ,ndicallve of tMle detection limit

Q-294



APPENDIX B

GROUNDWATER SAMPLING AND ANALYSIS PLAN
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III GROUNDWATER SAMPLING AND ANALYSIS PLAN

A. RCRA GROUNDWATER MONITORING NETWORK

RCRA groundwater monitoring regulations (40 CFR 265.

91(a)] require that at least one upgradient and three

downgradient wells be utilized to monitor the uppermost

aquifer at the limit of the waste management area.

Since the waste management area has been defined as the
B-10 Aeration Basin; and since the flow direction of

the groundwater in the uppermost aquifer is in a

general southeasterly direction; monitoring well 22 has

been selected as the upgradient well and wells 23, 24,

and 25 have been selected as the downgradient wells.

Ground surface and top of casing elevations relative to

USGS datum are as follows:

Monitoring Top of Casing Ground Surface
Well (ft) (ft)

22 1100.37 1097.96
23 1094.11 1090.81
24 1091.19 1088.31
25 1083.97 1081.51

B. GROUNDWATER SAMPLING

All groundwater sampling will be done after the wells

have been properly developed. Because drilling and

well construction disturb the natural groundwater

system, samples should not be collected until the

groundwater system returns to chemi'al equilibrium.

Lockheed-GA
3276-10/5-84
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1. Procedures for Sampling Wells

a. Measure the depth from the top of the casing

to the top of the water. Record the depth

for future use in the development of the

groundwater contour map. All measuring

devices used in the well must be thoroughly

rinsed with distilled water prior to use.

.orb. Measure the depth from the top of the casing

to the bottom of the well casing (total depth

of cased hole) for initial sampling of a new

well or use the previously recorded depth for

resampling of an established well.

C. Subtract the depth to top of the water from

the depth to the bottom of the casing to

determine the height of standing water in the

casing. Calculate the volume of water

standing in the well casing. (For a 2 in.

well this equals approximately 0.2 gallons

per foot of standing water.)

d. Remove a quantity of water from the well

equal to three to five times the calculated

volume of water in the well. For rapidly

recharged wells, pumping or the recharge rate

should ideally continue until the pH and/or

conductivity of the water has stabilized.

These measurements are not required.

e. If the well goes dry during pumping or

bailing, allow the well to recover.

f. obtain a sample for chemical analyses immedi-

ately after pumping or bailing is complete.

Lockheed-GA
3276-10/5-84



In case a well is pumped or bailed dry,
obtain a groundwater sample as soon as

possible after the well has recovered.

g. The sampling bailer or pump should be flushed

with distilled water after sampling to

prevent cross contamination between monitor-
ing wells. Materials incidental to sampling

such as bailer ropes and tubing must also be

flushed with distilled water. Sampling

equipment must be protected from the ground
surface. No sampling should be accomplished
when wind blown particles may contaminate the

sample or sampling equipment.

h. All samples for extractable organic compound

analyses should be placed in amber glass

bottles with teflon lined lids. Samples for

inorganic chemical analyses, on the other
hand, may be placed in polyethylene bottles.
Samples for purgeable organic compound

analyses should be placed in glass containers

such that no air bubbles pass through the

sample as the container is filled. Those

bottles should be sealed with teflon lined

lids so that no air bubbles are entrapped.

i.. For inorganic or metal analyses, the sample

bottle may be prerinsed by partially filling

the bottle with sample and discarding the
contents. The cap may also be rinsed with

the water to be sampled. For organic com-

pound or microbiological analyses, the sample

containers should not be prerinsed with the

sample.

Lockheed-GA
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j. The sample bottle should be filled, capped

securely and immediately placed in a chest

where the temperature is about 4 deg C. The

samples should be delivered to the laboratory

as soon as possible.

C. SAMPLE PRESERVATION

immediate analysis is ideal. Since this is usually

impossible for most tests, storage at a low temperature

(4 deg C) is perhaps the best way to preserve most

samples until the next day. Chemical additions, on the

other hand, will preserve the samples for a longer

period of time. Chemical preservation of samples,

however, is difficult because chemical additions used

to preserve one constituent of the sample may interfere

with the analyses of other constituents. As such, no

single chemical preservation technique is entirely

satisfactory. Samples may require splitting with

different chemical additions made to each aliquot. The

preservative should be chosen with due regard to the

determinations that are to be made. Table 1 is a list

of suggested preservation methods for various parame-

ters plus the suggested maximum length of time the

samples can be held prior to analysis.

1. Samples will be placed in the proper type of

container; e.g., glass or plastic (refer to

Table 1).

2. To prevent or retard the degradation/modification

of constituents in samples during transportation

and storage, the samples will be preserved and

stored as outlined in Table 1 for the compounds of

interest.

Lockheed-GA
3276-10/5-84 Q-'_9 9



LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE I1-I

CONTAINERS, PRESERVATION AND HOLDING TIMES

MAXIMUM

MEASUREMENT CONTAINERa PRESERVATIVEb HOLDING TIMEc

Acidity P, G Cool, 4*C 14 days

Alkalinity P. G Cool, 4*C 14 days

Ammonia P, G Cool, 4*C 28 days

H2SO4 to pH <2

Coliform P, G Cool, 4'C 6 hours
0.008% Na2 S203

f

Fecal streptococci P, G Cool, 4*C 6 hours
0.008% Na2S203

Biochemical oxygen P, G Cool, 4*C 48 hours
demand

Biochemical oxygen P, G Cool, 4*C 48 hours
demand carbonaceous

Bromide P, G None Required 28 days

Chemical oxygen P, G Cool, 4*C 28 days
demand H2SO4 to pH <2

Chloride P, G None Required 28 days

Chlorinated organic G, teflon- Cool, 4°C 7 days (until
compounds lined cap 0.008% Na2S203 extraction)

30 days (after
extraction)

Chlorine, total P, G Determine on site 2 hours
residual

Color P, G Cool, 4*C 48 hours

(continued)

Lockheed-GA
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TABLE IIl-1

CONTAINERS, PRESERVATION AND HOLDING TIMES
(continued)

b MAXIMUM

MEASUREMENT CONTAINERa  PRESERVATIVEb HOLDING TIME

Cyanide, total and P, G Cool, 4"C 14 days

amenable to NaOH to pH <12 f
chlorination 0.008% Na2S203

Dissolved oxygen

Probe G bottle Determine on site 1 hour

and top

Winkler G bottle Fix on site 8 hours

and top

Fluoride P None Required 28 days

Hardness P, G HNO 3 to pH <2 6 months

Hydrogen ion (pH) P, G Determine on site 2 hours

Kjeldahl and organic P, G Cool, 4*C 28 days

nitrogen H2SO4 to pH <2

Metals
d

Chromium VI P, G Cool, 4*C 48 hours

Mercury P, G HNO 3 to pH <2 28 days
0.05% K2Cr207

Metals, other than

above P, G HNO 3 to pH <2 6 months

Nitrate P, G Cool, 4C 48 hours

Nitrate-nitrite P, G Cool, 4C < 28 days
H2SO4 to pH <2 28 days

Nitrite P, G Cool, 4*C 48 hours

(continued)

Lockheed-GA
3276-10/5-84
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TABLE III-I

CONTAINERS, PRESERVATION AND HOLDING TIMES
(continued)

b MAXIMUM

MEASUR24NT CONTAINER PRESERVATIVE HOLDING TIMEc

Oil and Grease G Cool, 4*C 28 days

Organic Carbon P, G Cool, 4*C 28 days
H2S04 to pH <2

Organic Compounds
e

Extractables (includ- G, teflon- Cool, 4"C 7 days (until
ing): lined cap 0.008% Na2S203  extraction)

phthalates 30 days (after
nitrosamines extraction)
organochlorine
pesticides
PCB's
nitroaromatics
isophorone
polynuclear

armotic hydro-
carbons

haloethers
chlorinated hydro-

carbons
TCDD

Extractables (phenols) G, teflon- Cool, 4°C 7 days (until
lined cap H2SO4 to pH <2 extraction)

0.008% Na2S203  30 days (after
extraction)

Purgeables (Halo- G, teflon- Cool, 4*C 14 days
carbons and Aromatics) lined septum 0.008% Na2S203

f

Purgeables (Acrolein G, teflon- Cool, 4*C f 3 days
and Acrylonitrite) lined septum 0.008% Na2S203

Orthophosphate P, G Filter on site 48 hours
Cool, 4°C

(continued)

Lockheed-GA
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TABLE Ill-I

CONTAINERS, PRESERVATION AND HOLDING TIMES
(continued)

b MAXIMUM
MEASUREMENT CONTAINERa PRESERVATIVEb  HOLDING TIMEc

Pesticides G, teflon- Cool, 4"C 7 days (until
lined cap 0.008% Na2S203 extraction)

30 days (after
extraction)

Phenols P, G Cool, 4*C 28 days
H2SO4 to pH <2

Phosphorus P, G Cool, 4*C 28 days

H2SO4 to pH <2

Alpha, Beta and Radium P, G HNO 3 to pH <2 6 months

Residue, total P, G Cool, 4°C 14 days

Residue, filterable P, G Cool, 4*C 14 days

Residue, nonfilterable P, G Cool, 4*C 7 days

Residue, settleable P, G Cool, 4*C 7 days

Residue, volatile P, G Cool, 4*C 7 days

Silica P Cool, 4*C 28 days

Specific conductance P, G Cool, 4*C 28 days

Sulfate P, C Cool, 4*C 28 days

Sulfide P, G Cool, 4*C 28 days
Zinc Acetate

Sulfite P, G Cool, 4*C 48 hours

Surfactants P, G Cool, 4*C 48 hours

Temperature P, G Determine on site Immediately

Turbidity P, G Cool, 4*C 48 hours

(continued)

Lockheed-GA
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a Polyethylene (P) or Glass (G)

b Sample preservation should be performed immediately upon sample

collection. For composite samples each aliquot should be preserved
at the time of collection. When use of an automatic sampler makes
it impossible to preserve each aliquot, then samples may be pre-
served by maintaining at 4C until compositing and sample splitting
is completed.

C Samples should be analyzed as soon as possible after collection.

The times listed are the maximum times that samples may be held
before analysis are still considered valid. Samples may be held
for longer periods only if the permittee, or monitoring laboratory,
has data on file to show that the specific types of samples under
study are stable for the longer time.

Some samples may not be stable for the maximum time period given in
the table. A permittee, or monitoring laboratory, is obligated to
hold the sample for shorter time if knowledge exists to show this
is necessary to maintain sample stability.

d Samples should be filtered immediately on-site before adding
preservative for dissolved metals.

e Guidance applies to samples to be analyzed by GC, LC, or GC/MS for

specific organic compounds.

Should only be used in the presence of residual chlorine.

Lockheed-GA
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3. Efforts to preserve the integrity of the samples

will be initiated at the time of sampling and will

continue until analyses are performed.

4. In the event that samples obtained from the well

contain a great amount of sediment, they should be

quiescently settled and only the supernatant

liquors placed in the bottles before the chemical
preservatives are added. For the measurement of

dissolved constituents, the samples should be

filtered on-site using a 0.45 um membrane filter

before the chemical preservatives are added.

Quiescent settling should not be utilized on

samples for volatile organic analysis.

D. CONTAINER PREPARATION

For the analysis of certain parameters, special clean-

ing procedures of the sample bottles or containers are

required. It is advisable to uia new containers.

Previously used containers may require more thorough

cleaning such as with a chromic acid solution before

the following special cleaning procedures are utilized.

1. organic Compounds

a. Purgeable

Detergent wash vials or bottles and cap

liners. Rinse with tap and then distilled

water. Dry at 105 deg C for at least one

hour.

Lockheed-GA
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b. Extractables

Detergent wash bottles and cap liners. Rinse

with tap and then distilled water. Rinse

with acetone followed by hexane (pesticide

grade). Drain and air dry.

2. Metals

Rinse containers with a solution of I part nitric

acid to 4 parts water followed by distilled water.

3. Microbiological Analyses (Coliforms)

Sterilize container and its stopper or cap by

autoclaving at 121 deg C for 15 minutes or by dry

heat at 180 deg C for two hours. Prior to steri-

lization, the container should be wrapped in kraft

paper or aluminum foil to protect against con-

tamination during handling. Any chemical preser-

vatives utilized (sodium thiosulfate) must be

added to the container before the sterilization

process.

E. SAMPLE MANAGEMENT AND CHAIN OF CUSTODY

1. The management of samples, from the point of

collection to the point of analysis, should be

carefully controlled. It is possible that ana-

lytical results could be used as evidence in legal

proceedings. For this reason, it is important

that an accounting of the sample be made from the

time of collection until the sample is analyzed.

Lockheed-GA
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2. The accounting of samples is generally referred to

as "chain of custody". Since most samples must be

transported back to the laboratory for analysis,

it is good practice to treat each sample as though

the results will be used in legal proceedings.

A field notebook is an excellent and acceptable
means of recording and recalling facts and circum-

stances of the sample collection in the event
adjudication. Examples of information that should

of be recorded are:

) Sampling Location

* Time and Date

* Weather Conditions

* Sampling Method - grab samples, auto-
matic composites, etc.

* Method of Preservation

* Disposition of Sample - transferred to
John Smith for transport to lab, mailed
to lab, stored prior to transporting to
lab, etc.

Reason for Sampling

Pertinent Well Data - depth to water
surface, pumping date, etc.

On-Site Analysis - pH, temperature, etc.

An example of field data record is attached as Figure

1.

The sampler should sign each page of his field notebook

in order to strengthen the case for its authenticity.

If the sampler transfers the samples to someone else,

Lockheed-GA
3276-10/5-84
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the person receiving the samples should be indicated

and should sign the field notebook. If samples are

sent through the mail, the recipient should return 'a

signed sheet Indicating the receipt of the sample.

Another good practice when shipping samples through the

mail1 is to place a seal across the access point to the

container. This seal is signed and dated by the person

sending the samples. The person receiving the samples

notes the condition of the seal and records his find-

ings.

An example of chain of custody record tag is shown in

Figure 2.

3. Internal laboratory identification numbers should

be assigned to. all incoming samples and quality

control (QC) samples according to the format of

the laboratory. The identification numbers will

be sequential and will be recorded in a log book

which identifies the sample with the assigned

number.

Also, although not always practiced, one of the

people associated with the laboratory should be

designated to safeguard the sample in the labora-

tory. The sample custodian should maintain a

permanent record containing information such as:

Type of Sample

Sampling Location

Date Sampled

Date Received

Sample Number

Lockheed-GA
3276-10/5-84
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* Sample Assigned to Whom

* Date Assigned

* Analyses Made and Results

* Completion Date of Analyses

Unused portions of the sample should be stored for a

specified time period until results have been verified.

F. NUMBER OF SAMPLES AN4D FREQUENCY

The number of groundwater samples required to meet RCRA

well monitoring requirements for the first and second

years are tabulated in Tables 2 and 3. These are based

on a typical system of upgradient (Well 22) and three

downgradient (wells 23, 24, and 25) points.

The tables also indicate the type and number of analy-

ses that are required. The number of determinations

are based on existing regulations of the U. S. EPA.

Table 4 lists the parameters designated as "primary

drinking water standards" in the aforementioned tables.

it should be noted that four replicate determinations

for the "indicator parameters" are required in the

first year on the upgradient well and on all wells in

the second year as designated in the tabulations.

As shown on Tables 2 through 4, samples are required

quarterly for all parameters during the first year of

sampling. During the second and subsequent years, the

frequency of sampling is diminished to semi-annually

r ~~for the "indicator prmts" and to annually for the

Lockheed-Georgia
3276-05/11-83
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LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-2
B-10 AERATION BASIN

NUMBER OF SAMPLES AND DETERMINATIONS
FIRST YEAR - RCRA WELL MONITORING

Number of Individual
Analyses Total Samples Total Number

Parameter Upgradient Downgradient (Four Wells) of Analyses

Well Number 22 23 24 25

Suitability Parameters:

Primary Drinking
Water Standards* 84 84 84 84 336

Quality Parameters:

Chloride 4 4 4 4 16
Iron 4 4 4 4 16
Manganese 4 4 4 4 16
Phenols 4 4 4 4 16
Sodium 4 4 4 4 16
Sulfate 4 4 4 4 16

Indicator Parameters:

pH 16** 4 4 4 28
Sp. Cond. 16** 4 4 4 28
TOC 16** 4 4 4 28
TOX 16** 4 4 4 28

Total Samples for Four Wells - First Year 16**

Total Determinations - First Year 544

* Refer to Table 111-4 - 84 Analyses - 21 parameters x 4 samples.

** Four replicate analyses made for each quarterly sample taken for the
upgradient well.

*** Quarterly Samples - one for each well per quarter.

Lockheed-Georgia
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LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-3
B-1O AERATION BASIN

NUMBER OF SAMPLES AND DETERMINATIONS
SECOND YEAR AND SUBSEQUENT YEARS - RCRA WELL MONITORING

FEDERAL EPA REQUIREMENTS

Number of Individual Total Total
Analyses per Year Annual Samples Annual Number

Parameter Upgradient Downgradient (Four Wells) of Analyses

Suitability Parameters: 22 23 24 25

Primary Drinking
Water Standards Not Req'd. Not Req'd. 0 0

Quality Parameters:

Chloride 1 1 1 1 4
Iron 1 1 1 1 4
Manganese 1 1 1 1 4
Phenols 1 1 1 1 4
Sodium 1 1 1 1 4
Sulfate I 1 1 1 4

Total Samples for Four Wells 4*

Indicator Parameters:**

pH 8 8 8 8 32

Sp. Cond. 8 8 8 8 32

TOC 8 8 8 8 32
TOX 8 8 8 8 32

Total Samples for Four Wells S***

Total Determinations per year 152

* Annual samples -- one for each well per year.

** Four replicate determinations for each sample.

* Semi-annual samples - two for each well per year.

Lockheed-Georgia
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LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-4

SUITABILITY PARAMETERS FOR GROUNDWATER ANALYSES

Primary Drinking Water Standards:

Allowable
Allowable Concentration

Parameter Concentration (mg/L) Parameter (mg/L)

Arsenic 0.05 Lindane 0.004

Barium 1.0 Methoxychlor 0.01

Cadmium 0.01 Toxophene 0.005

Chromium 0.05 2,4,D 0.1

Fluoride 1.4-2.4 2,4,5 TP Silvex 0.01

Lead 0.05 Radium 5 pCi/l

Mercury 0.002 Gross Alpha 15 pCi/l

Nitrate (as N) 10 Gross Beta 4 millirem/yr

Selenium 0.01 Turbidity I TU

Silver 0.05 Coliform 1/100 mL
Bacteria

Endrin 0.0002

Total of 21 Parameters

Lockheed-Georgia
3276-05/11-83
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"quality parameters". Analyses for the "primary

drinking water parameters" are not required af ter the

first year unless further assessment of the groundwater

is required. It should be remembered that groundwater

level measurements are required each time a well is

sampled.

Tables 5 and 6 present typical sample container re-

quirements for each first year, and second and subse-

quent years sampling, respectively.

G. RECORD KEEPING AND REPORTING

The results of all analyses performed on groundwater

samples and water table elevation measurements must be

kept on-site during the active life of the site. In

addition, certain results must be reported to the

Federal EPA and Georgia EPD as follows:

1. During the first year, report the results of

analysis for the primary drinking water parameters

listed in Table 4 within 15 days after completing

each quarterly analysis. Also, separately identi-

fy for each monitoring well any parameters whose

concentration or value has been found to exceed

the allowable concentration listed in Table 4.

2. After the first year's sampling, calculate the

initial background concentration by pooling the

replicate measurements for each individual "indi-

cator parameter" (see Table 2) concentration or

Lockheed-Georgia
3276-05/11-83
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LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-5

SAMPLE CONTAINER REQUIREMENTS
FIRST YEAR - QUARTERLY SAMPLES

Required

Container Type Volume Preservative Parameters

Plastic Liter HNO 3  Arsenic, Barium, Cadmium,
Chromium, Lead, Selenium,

Silver, Iron, Manganese,
Sodium

Plastic Liter HNO 3  Radium, Gross Alpha, Gross
Beta

Plastic Liter None Fluoride, Nitrate, Turbidity
Chloride, Sulfate, pH,
Specific Conductivity

Plastic 200 mL HNO 3 & K2Cr2 07 Mercury

Amber Glass, Gallon None Total Organic Halogen (TOX);

Teflon Lined Cap Endrin; Lindane; Methoxy-
chlorine; Toxophene; 2,4,D;
2,4,5,TP Silvex

Plastic Liter H2S04 Phenol, TOC

Sterile Bottle 100 mL None Coliform Bacteria

Lockheed-Georgia
3276-05/11-83



LOCKHEED-GEORGIA
AIR FORCE PLANT 6

MARIETTA, GEORGIA

TABLE 111-6

SAMPLE CONTAINER REQUIREMENTS

SECOND AND SUBSEQUENT YEARS

Required
Container Type Volume Preservative Parameters

FIRST SAMPLING DURING YEAR

Plastic Liter HN03  Iron, Manganese, Sodium

Plastic Liter None Chloride, Sulfate, pH,
Specific Conductivity

Amber Glass, 2 Liters None Total Organic Halogen (TOX)

Teflon Lined Cap

Plastic Liter H2SO4 Phenol, TOC

SECOND SAMPLING DURING YEAR

Plastic 500 mL None pH, Specific Conductivity

Amber Glass, 2 Liters None Total Organic Halogen (TOX)

Teflon Lined Cap

Plastic 200 mL H2SO TOC

Lockheed-Georgia
3276-05/11-83

n-317



value in samples obtained from upgradient wells

(Well 22) during the first year, and calculating
the average and variance.

3. After the first year, calculate the mean and

variance, based on at least four replicate meas-

urements on each sample, for each well for each
individual "indicator parameter" (see Table 2).

For each well, compare these results with the

initial background arithmetic mean calculated in 2

above, utilizing the Student's t-test at the 0.01

level of significance to determine statistically

significant increases (or decreases in the case of

pH) over initial background.

4. Report all analyses, groundwater elevations and
the results of required statistical comparisons

annually in the annual report for the facility.
Also, separately identify any significant differ-
ences from initial background found in upgradient

wells.

5. Annually review groundwater elevation data to

determine that at least one upgradient well and
three downgradient wells are being monitored. If

yes, continue monitoring. If no, immediately

modify number, location, or depth of monitoring

wells to bring the monitoring network into compli-

ance.

Sample formats for compiling results are presented in
Tables 7 and 8 for the first year and the second and

subsequent years, respectively.

Lockheed-Georgia
3276-05/11-83
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LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-7
B-1O AERATION BASIN

FIRST YEAR ANALYTICAL RESULTS - SUITABILITY PARAMETERS
WELL NUMBER

Allowable Date
Analytical Results - Concentration Violations

Parameter Quarterly Samples (mg/L) (mg/L) Measured

Date Sample
Collected

Arsenic 0.05

Barium 1.0

Cadmium 0.01

Chromium 0.05

Fluoride 1.4-2.4

Lead 0.05

Mercury 0.002

Nitrate (as N) 10

Selenium 0.01

Silver 0.05

Endrin 0.0002

Lindane 0.004

Methoxychlor -0.01

Toxophene 0.005

2,4,D 0.1

2,4,5 TP Silvex 0.01

Radium 5 pCi/l

Gross Alpha 15 pC/l

Gross Beta 4 millirem/yr

Turbidity I TU

Fecal Coliform 1/100 mL

Lockheed-Georgia

3276-05/11-83

Q-319
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LOCKHEED-GEORGIA

AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-7
B-10 AERATION BASIN

(continued)

FIRST YEAR ANALYTICAL RESULTS -

UPGRADIENT WELL 22

Initial Background
Analytical Results Average Variance

Parameter Quarterly Samples (mg/L) (mg/L) (mg/L)

Date Sample Collected

Quality Parameters
Chloride
Iron
Mangane:e -....

Phenol
Sodium
Sulfate ......

Indicator Parameters
pH

Specific Conductivity

Total Organic Carbon

Total Organic Halogen

Groundwater Elevation

Lockheed-Georgia
3276-05/11-83



LOCKHEED-GEORGIA
AIR FORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-7
B-10 AERATION BASIN

(continued)

FIRST YEAR ANALYTICAL RESULTS -

DOWNGRADIENT WELL ()

Analytical Results

Parameter Quarterly Samples (mg/L)

Date Sampled Collected

Quality Parameters
Chloride
Iron
Manganese
Phenol
Sodium
Sulfate

Indicator Parameters
pH
Specific Conductivity
Total Organic Carbon
Total Organic Halogen

Groundwater Elevation

Lockheed-Georgia

3276-05/11-83

Q-321
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LOCKHEED-GEORGIA
AIRFORCE PLANT 6
MARIETTA, GEORGIA

TABLE 111-9
ANALYTICAL METHODS

Suitability Method Method
Parameter Reference Number

Arsenic U. S. EPA 206.3

Barium U. S. EPA 208.1

Cadmium U. S. EPA 213.1

Chromium U. S. EPA 218.1

Fluoride U. S. EPA 340.1

Lead U. S. EPA 239.1

Mercury U. S. EPA 245.4

Nitrate U. S. EPA 353.3

Selenium U. S. EPA 270.3

Silver U. S. EPA 272.1

Endrin Std. Meth. 509A

Lindane Std. Meth. 509A

Methoxychlor Std. Meth. 509A

Toxaphene Std. Meth. 509A

2,4-D Std. Meth. 509A

2,4,5-TP Silvex Std. Meth. 509A

Radium 226 ASTM D-1943

Gross Alpha ASTM D-1890

Gross Beta ASTM D-2460

Turbidity U. S. EPA 180.1

Total Coliform Std. Meth. 909A

Indicator Parameter

pH U. S. EPA 150.1

Specific Conductivity U. S. EPA 120.1

Total Organic Carbon U. S. EPA 415.1

Total Organic Halogen 0. I. Corp. None

Quality Parameter

Chloride U. S. EPA 325.3

Iron U. S. EPA 236.1

Manganese U. S. EPA 243.1

Phenol U. S. EPA 420.1

Sodium U. S. EPA 273.1

Sulfate U. S. EPA 375.4

Lockheed-GA

3276-10/5-84

Q-323



TABLE 2.1-1

AERATION BASIN SEDIMENT AND WATER SAIILE ANALYSES

FOR RCRA WATER QUALITY PARAMETERS
B-10 AERATION BASIN CROUND WATER ASSESSMENT PROGRAM

AIR FORCE PLANT 6, LOWCKIUED-GOIGIA COMPANY
MWKiRTYA , GEORGIA

PROJECT NO. 611059

BASIN SEDIMENTS 3ASIN WATER

Sampling Date 09/06/85 09/06/85 04/06/85 09/06/85 09/06/85 9/05/85
Date Received 09/09/85 09/09/85 09/09/85 09/09/85 09/09/85 9/09/85

Date Analyzed 10/07/85 10/07/85 10/07/85 10/07/85 10/071/85 9/20/85

Sample ED L0011 L0012 L0013 L0014 L0015 L0O0

Location Zone 1 Zone 2 Zone73 Zone 4 Zone 5 Comoosite from Zones

through 5

RCRA Drinking Water Leachable, UNIT (mg/)(a) ',NIT (mg/1)

Arsenic <0.01(b) <0.01 <0.01 <0.01 <0.01/<0.01(c) <0.01/<0.0

Barium 0.46 0.56 0.56 7.9 1.1/1.1 0.06
Cadmium 1.3 1.6 0.03 0.02 0.03/0.03 0.008
Chromium 1.5 6.4 0.16 1.2 0.25/<0 (.01
Lead 0.33 0.22 0.22 0.22 0.25./22 .02
Mercury <.0002 <.0002 <0.0002 <0.0002 <0.0 2 <0.0002

Selenium <0.01 <0.01 <0.01 <0.01 0. 1 <0.01

Silver 0.05 0.05 0.03 0.03 0.04/0.04 <0.01
Fluoride 8.3 9.0 16/16 . 18 0.4

Nitrate and Nitrite <1 <1/<l <1/<lII <1 0.3/0.4

RCRA Quality r
Chloride 47 75 32 40 21 7. 7

Sodium 5.7 5.0 f, 5.3 12 4.4/4.4 27

Phenolics 7.0 6.2 3.4 2.2 0. 78 3.03

Manganese 5.8 7. 6.5 3.? 2.6/2.6 0.01

Iron . 2 10 210 170/170 0.02

Sul fate .i0 270 210 40 280 240

RCRA Indicator

pH 8.3 9.2 8.1 7.5 7.4 1.0
Specific Conductance 364 486 519 751 691 643/620

(uho s,4em

TotaL Orkan Carbon 12,000 11,000 9,500 (0,000 6,500 3

(mg/k (M
Total Orenic Halogens 1.4 2.0 1.0 0.68 0.33 5

(mg/kg)

MisceLLaneous

Freon ExtractabLes 310 3,700 3.2
(mg/kg) 960 32,000 144,000

154,000(e)

(a)mg/L - milligrams per liter, parts per million (ppm) or as indicated.

(b)Less than M< values are indicative of detection limit.

(c)Indicates samoles was analyzed in duplicate.

(d)mg/kg - milligrams per kiLogram or parts per 2ilLion (ppm).

Q-324



TABLX 2.1-2
AEAT70E BASIN SEDIKWT AND WATER SAKIIFL ANALYSES

1FO PlOtITT PoLLjTArrs (a)
3-10 AERATION BASIN G, uJN1D WATER ASS9SSKNT FIOGRA

AIR FORM FLANT 6, LOCMKSD-GSOEUIA CK4PANY
KAIXETTA, GoIiG.A
PRJECT NO. 611059

BASIN SEDIMENTS BASIN WATER

Date Sampled 09/06/85 09/06/85 09/06/85 09/06/85 09/06/85 09/06/85 09/06/85
Date Received 09/09A5 09/09/45 09/09/85 09/09,45 09/09/b5 09/09/85 09/09/85
Date Analyzed 09/21/85 09/21/a5 09/21/85 09/21/85 09/21/,5 09/21/95 09/21/85
Sample ID LOOII L0012 L0013 LOOt4 LO015 L0007' L0008
Location Zone I Zone 2 Zone 3 Zone 4 Zone 5 Zone I Zone 2

Volatiles CAS ,O0.(b) UNIT (mg/kg)(c) UNIT (ug/1)(d)

Chlorobenzene l08-90-7 <0.01(e) <0.01 <0.01 1.7 <0.01 <1.0 <1.0
Chloroform 67-66-3 <0.01 <0.01 0.018 <0.01 0.011 1.4 2.0
L,L-oichloroethane 75-34-3 3.0 0.38 0.39 0.10 0.049 <1.0 <1.0
Ethylbenzene 100-41-4 0.024 1.2 1.4 2.9 <0 .0 <1.0 <.0
Tetrachloroethylene 127-18-4 9.9 70 15 0.34 0 5 5 8
Toluene 108-38-3 0.084 1.7 0.11 0.27 .212 (1.0 (1.0
trans-1,2-DichLoroethyLene 156-60-5 0.:i 0.48 0.19 0.10 0. <2 (1.0 <1.0
1,1,1-Trichioroethane 71-55-6 0.59 1.5 0.33 <0.01 <0.01 6.0 7.6
TrichLoroethyLene 79-01-6 1.2 1.6 0.32 0.59 <0.01 ( 1.0 <1.0
Vinyl chloride 75-01-4 <0.1 0.32 0.14 <0.1 0.1 (10 <10

Base-Neutral ExtractabLes

WATER SAMPLE COMPOSITED(f)
Zones 1-5, LOOO

Acenaphthylene 208-96- (0.1 O <0.1 <0. I <0. 1 <0.1
3is(2-ethylhexyl)phthalace 117--7 (0.1 3.2 6.2 2.0 7.2
ButytbenzylphthaLate 35-68-7 <0.1 1 0.45 <0.( <0.1 <1.0
Di-n-butyLphthatate 9.-7:-2 .1<. I .11 <0.1 <1.0
2,6-DinitrotoLuene 606-20-2 0.32 0.50 0.27 0.1 <0.1 (1.0
2,

4
-Dinitroroluene 121-1,-' (0.1 <0.1 0.15 <0.1 <O.1 (1.0

Din-octylphthalate 117-84- ," <0.1 6.7 <0.1 <0.1 <0.1 <1.)
Fluoranthene 206-44-9 IL 16 6.8 7.5 1.32 <1.0
Naphthalene 91 -20-Y 0.14 0.66 0.13 0.50 <0.1 <1.0
licrobenzene 99-95-3 0.34 L .3 <.1 <0.1 <0.1 <1.0
N-Nitrosodiphenylamigol*% 36-30-6 <0.1 0.86 (0.1 0.32 <0.1 (1.0

(dipnenyLamine) (&
Phenanthrene 15 65-01- 0.10 0.31 0.13 0.18 0.1 <1.0
Pyrene 129-00-0 (0.1 0.33 <01 020. (1.0

Acid ExtractabLes

Z,4-Oimethylphenol i05-67-9 0.26 <0. 1 <0.1 <0. 1 <0. I <1.0
Phenol 108-95-2 <0.1 2.3 <0.1 <0.1 <0.1 (1.0

(a)Oniy those constituents actually detected in the samples are Listed.

:b)The numbers presented in this column are the Chemical Abstracts Service 'CAS) numbers used for
catagloging the indicated compounds tn the Chemical Abstracts Index.

(c)mg/kg m miLligrams per kilogram or ?arts per million (ppm).

(d)ug/L micrograms per liter or parts per biLlion (opb),

(e)Less than (< values are ndiCatLVe of detection Limit.

f)Water samples were composited corresponding to sediment sampling locations.

4)Detected as compound in parenthesis.

Q-32n5
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TABLE 2.1-4

SEDIMENTATION POND SEDIMENT AND WATER SAMPLE ANALYSES
FOR RCRA WATER QUALITY PARAMETERS

B-10 AERATION BASIN GROUND WATER ASSESSMENT PROGRAM

AIR FORCE PLANT 6, LOCKHEED - GEORGIA COMPANY
MARIETTA, GEORGIA
PROJECT NO. 611059

BASIN SEDIMENT BASIN WATER

Date sampled 09/05/85 09/05/85
Date received 09/09/85 09/09/85

IF Date analyzed 09/24/85 09/24/85

Sample ID L0003 L0003

UNIT (mg/l)(a) UNIT (mg/i)

Leachable

RCRA Drinking Water

Arsenic <0.01(b) <0.01/<ool(c)

Barium 0.46 0.01

Cadmium 0.19 . 0.007

Chromium 0.07 0.04
Lead 0.12 <0.01

Mercury <0.0002 <0.0002

Selenium <01fi <0.01
Silver <1LA <0.01

Fluoride .0 0.1/0.1

Nitrite & Nitrate <I/0.i <0.1/<0.l

RCRA Quality

Chloride 4.8 4.7

Sodium 3.1 49

Phenolics 2.3 0.04

Manganese .8 0.02
Iron 3.0 0.26

Sulfate 260 34

RCRA Indicators

pH '.5 9.3'9.28

Specific conductance umhos/cm 516 296

Total organic carbon mg/kg(d) 1100 9

Tetal organic halogen mg/kg 6.b 008

Miscellaneous

Freon extractable mg/kg 8,200/8,100 3.6

(a)mg/l = milligrams per Liter or parts per million (ppm) unless indicated.

(b)Less than (<) values are indicative of detection Limits.
(c)Indicates that samples were analyzed in duplicate.

(d)mg/kg = milligrams per kiLograms, parts per million (ppm).

o-32;



TABLE 2.1-5

SEDIMENTATION POND SEDIMENT AND WATER SAMPLE ANALYSES
FOR PRIORITY POLLUTANTS(a)

B-10 AERATION BASIN GROUND WATER ASSESSMENT PROGRAM
AIR FORCE PLANT 6, LOCKREED-GEORCIA COMPANY

MARIETTA, GEORGIA
PROJECT NO. 611059

BASIN SEDIMENT BASIN WATER

Date Sampled 09f05/85 09/05/85
Date Received 09/09/85 09/09/85
Date Analyzed 09/24/85 09/24/85

Sample ID L0003 L0003

CAS NO.(b) UNIT (mg/kg)(c) UNIT l)(d)

Volatiles

1,1-Dichloroethane 75-34-3 0.017 8.4

Tetrachloroethylene 127-18-4 0.12 (- 31

Toluene 108-88-4 0.03 <1.0

trans-l,2-Dichloroethylene 156-60-5 <0.01(e) 1.4

1,1,l-Trichloroethane 71-55-6 A <0.01 70

Trichloroethylene 79-01-6/4 0.024 10

Base Neutral Extractables

Benzo(k)fluoranthene 07-08-9 0.26 <1.0

Bis(2-ethyLhexyL)phthalate Il17-81-7 2.6 <1.0

Butyl benzyL phralate 85-68-7 0.83 <1.0

Chrysene 218-01-9 0.17 <1.0

3,3'-Dichlorobni dine 91-94-1 0.13 <1.0

Fluoranthene 206-44-0 4.2 <1.0

Pyrene 129-00-0 0.14 <1.0

Acid ExtractabLes

None detected

(a)Only those constituents actually detected in the sample are listed.

(b)The numbers prespnted in this column are the Chemical Abstract Services (CAS)

numbers used for cataloging the indicated compounds in The Chemical Abstract
Index.

(c)mg/kg = milligram per kilogram or parts per million (ppm).

(d)ug/L = micrograms per liter or parts per billion (ppb).

(e)Less than (<) value is indicative of detection Limits

vQ-32VS



TABLE 2.1-6

SEDIMENTATION POND SEDIMENT AND WATER SAMPLE ANALYSES
FOR JET FUEL INDICATOR COMPOUNDS

B-1O AERATION BASIN GROUND WATER ASSESSMENT PROGRAM
AIR FORCE PLANT 6, LOCKHEED-GEORGIA COMPANY

MARIETTA, GEORGIA
PROJECT NO. 611059

BASIN SEDIMENT BASIN WATER

Date Sampled 09/05/85 09/05/85

Date Received 09/09/85 09/09/85

Date Analyzed 09/24/85 09/24/85

Sample ID L0003 L0003.f
PARAMETERS CAS NO.(a) UNIT (mg/kg)(b) UNIT (ug/l)(b)

Benzene 71-43-02 <0.0d) <1.0

Ethylbenzene 100-41-4 <0.01 <1.0

Toluene '08-88- 0.03 <1.0

Total xylenes 95-47-4 <0.01 <1.0

(a)The numbe"' presented in this column are the Chemical Abstracts Service
(CAS) nu be s used for cataloging the indicated compounds in the Chemical
Abstract ,.[ndex.

(b)mg/kg = milligrams per kilogram or parts per million (ppm)

(c)ug/l micrograms per liter or parts per billion (ppb)

(d)Less than (<) values are indicative of detection limits.
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TABLE 2.1-10

INDUSTRIAL WASTE TREATMENT FACILITY (IWTF)
UINDEKDRAIN WATER SAMPLE ANALYSES
FOR RCRA WATER QUALITY PARAMETERS

B-10 AERATION BASIN GROUND WATER ASSESSMENT PROGRAM
AIR FORCE PLANT 6, LOCKHEED-GEORCIA COMPANY

MARIETrA, GEORGIA
PROJECT NO. 611059

WATER

Date Sampled 9/07/85 9/07/85
Date Received 9/09/85 9/09/85
Date Analyzed 9/21/85 9/21/85
Sample ID L0022 L0023
Location underdrain 60-inch

dis arge pipe

UNIT (mg/l)()

RCRA Drinking Water

Arsenic (dissolved) <0.l(b) <0.01
Barium (dissolved) 0.03 0.06
Cadmium (dissolved) A 0.03 0.006/0.006(c)
Chromium (dissolved) I 1.9 0.33/0.33
Lead (dissolved <0.01 0.03/0.02
Mercury (disso d) <0.0002 <0.0002
Selenium (di ved) <0.01 <0.01
Silver (dissowvz ) <0.01 <0.01
Fluoride (dis oLved) 2.6 0.7
Nr ice and nitrate <0.1,1.2 <0.1/1.0

fR Quality

Chloride 1i 7.8
Sodium (dissolved) 81 8.2/8.2
Phenolics 0.04 0.03
Manganese (dissolved) 0.68 0.18/0.18

Iron (dissolved) 0.02 0.6/0.6
Sulfate 160 9

RCRA Indicators

pH 6.18 6.75
Specific conductance (umhos/cm) 552 130
Total organic carbon 2 4
Total organic halogen 0.56 0.18

(a)mgil = milligrams per liter or parts per million (ppm); unless indicated
(b)Less than (<) values are indicative of detection limit.
(c)1ndicates that samples were analyzed in duplicate.
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TABLE 2.1-11

INDUSTRIAL WASTE TREATMENT FACILITY (IWTF)
UNDERDRAIN WATER SAMPLE ANALYSES

FOR PRIORITY POLLUTANTS(W)
B-10 AERATION BASIN GROUND WATER ASSESSMENT PROGRAM

AIR FORCE PLANT 6, LOCKHEED-GEORGIA COMPANY
MARIETTA, GEORGIA
PROJECT NO. 611059

WATER

Date SampLed 9/07/85 9/07/85

Date Received 9/09/85 9/09/85

Date Analyzed 9/21/85 9/21/85

Sample ID L0022 L0023

Location underdrain 60-inch
harge pipe

PARAMETER CAS NO.(b) UNIT (ugl )(c)

Chlorobenzene 108-90-7 .6 <1.0

Chloroform 67-66-3 .0(d) 1.3

1,1-Dichloroethane 75-34-3 [ 30 <1.0

1,2-Dichloropropane 78-87-5 2.3 <1.0

Tetrachloroethylene 127-1\4 3.8 <1.0

Tol uene 108- )- 1.5 <1.0

trans-l,2-Dichloroethylene 156- -5 170 32

.,,-Trichloroethane 71-55-6 32 <1.0

Trichloroethylene 79-01-6 1,300 210

Base Neutral Extractable

Bis(2-ethyl 1)phthalate 117-81-7 <1.0 2.0

1,2-Dichlor bfzene 95-50-1 19 <1.0

1,3-Dichlor&benzene 541-73-1 5.2 <1.0

1,4-Dichlorobenzene 106-46-7 13 <1.0

Di-n-butyl phthalate 84-74-2 1.8 1.8

Acid Extractables

None detected

(a)Only those constituent actually detected in samples are listed.

(b)The numbers presented in this column are the Chemical Abstracts Service

(CAS) numbers used for catagloging the indicated compounds in the Chemical

Abstracts Index.

(c)ug/l = micrograms per licer or parts per billion (ppb).

(d)Less than (<) values are indicative of detection limit.
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TABLE 2.1-12

INDUSTRIAL WASTE TREATMENT FACILITY (IWTF)
UIDERDBAIN WATER SAMPLE ANALYSES
FOR JET FUEL INDICATOR COMPOUNDS

B-10 AERATION BASIN GROUND WATER ASSESSMENT PROGRAM
AIR FORCE PLANT 6, LOCKHEED-GEORGIA COMPANY

MARIETTA, GEORGIA
PROJECT NO. 611059

WATER

Date Sampled 9/07/85 9/07/85
Date Received 9/09/85 9/09/85
Date Analyzed 9/21/85 9/21/85
Sample ID L0022 L0023
Location underdrain 60-inch

discharge pip

PARAMETER CAS NO.(a) UNIT (ug/l)(b)

Benzene 71-43-2 <1.0(c) . <1.0
EthyLbenzene 100-41-4 <1.0 <1.0
Toluene 108-88-3 <1.5 <1.0
Total xylenes 95-47-6 <1.0 <1.0

(a)The numbers presented this column are the Chemical Abstracts Service
(CAS) numbers used fo frct agloging the indicated compounds in the Chemical
Abstracts Index.

(b)ug/l = mifgrams per liter or parts per billion (ppb).

(c)Less tharl)) values are indicative of detection limit.

Q-335



- 0

co a

C200 occoco 00000c 00000

0.0

4,.4

-4-

-C -Cr -C
>CZ ZzzI

*6 i o

0 400

4 40

Li0 c

0 w

C..~0. 00 0
Si -4 - -

:6 13 13 0~~~~ r.~ CS C

4-i 0Q-336



CD 0 10 tll 10

U00 1 'T

-3 a % _c 10
w o

00 cc- 1

C-4 10 C.4 ID

C4 000 00

30 0 -

v v

co0 co co C-4IU~

cn 0001
CNC

~ i
ad 0 m

~ t-~7'VV

> >A

:3 0 >

Li~h Q

tu Wi *.u M . A w 1

w3 0i~ w -.m3 - r

,u - -C u

C 0 U -na nc

Q-337U 02 C



TABLE 2.4-2

CIA WONITORING WELL SAMPLE ANILATS1S
POi PIOUTY POLLUANTS (a)

B-10 A ERTION BASIN GROMD WATER ASSESSMENT PROGRAM
AIR FOsEa PLANT 6, L0CKED-GEOCIA CONPANY

MARIETTA, GMO IA
PROJECT NO. 611059

WELL 4W-22 WELL 4W-23 WELL MW-24 WELL 4W-25

Dace Sampled 9/06/85 9/06/85 9/06/85 9/25/85
Date Received 9/09/85 9/09/85 9/09/85 9/3r1/85
Date Analyzed 9/21/85 9/21/85 9/21/85 9/30/R5
Sample 10 MW-22 - MW-23 MW-24 4W-25
Loca ion Upgradient Downgradient Downgradient Downgradient

VOLATILES CAS NO.(b) UNIT (ug/l)(c)

I,Z-Dichloroethane 107-06-2 <1.0/<1.0(d) 27 3.4 (10
trans-l,Z-DichLoroethyLene 156-60-5 <l.0/<l.0 4.0 200 720
1,l,1-Trichloroethane 71-55-6 Q1.0/<1.0 8.0 (1.0 <10
TrichLoroethylene 79-01-6 Q1.0/1.6 (Q.0 1

3
0 / 6,300

Vinyl chloride 75-01-4 <10/10 <10 2 <100

Base-Neutral Extractables

3,4-Benzofluoranthene 205-99-2 <1.0 1.4 <1.0 <1.0
Benzo(k)fluoranthene 207-08-9 <1.0 <1.0 <1.0
Bis(2-ethyLhuxyL)phthalate 117-81-7 <1.0 *,7 1. 3
ButyL benzyl phthaiate 85-68-7 (1.0 <1.0 2.2
1, 2-Oichlorobenzene 95-50-1 <1.0 r.6 3.5 1.3
1,4-PichLarobenzene 106-46-7 <1.0 <1.0 1.3 <1.0
Diechyl phthaLate 84-66-2 %.0 1.5 1.. (1.0
Di-n-butyL phthaLate 84-74-2 A7 2.3 1.7 1.3
4-t4itrosodiphenyLamine 16-30-6 0 3.1 2.2 2.
(DiphenyLamine)(e)

Acid ExtractabLes

PentachlorophenoL [ -96-5 (1.0 <1.0 2.3 (1.0

(a)OnLy those e stituents actually detected in the sample are listed.

b)The numbers presented in this column are the ChemicaL Abstracts Service (CAS) numbers
used For oging the indicated compounds in the Chemical Abstracts Index.

(c)ug/1 - mic ograms per Liter or parts per billion (ppb).

(d)Indicates samples were analyzed in duplicate; less than (M) values are indicative of
detection Limits.

(e)Dececred as compounded in parentheses.

Q-33 8



CNN

v v v v

3 o 00 0o

;0 ,

c0

00 000 .-0
uu >

C1 O4 vvLivIvI

cm ~ ~ ~ .0 o 00 m.

C6 03 C'00C

2

I 
wI

:3 co00 00c 4.

C14N -. 0 .0

C16- 0j 0

.0 0 -

-Q0(f

Id 2) 21 - -

- - nI -f) -, -. S

v. ------ C c 0 3C

Ea r- ..
w~~ li0

w 03 3. '

Q-339



TABLE 2.4-4

EXISTING SUPPLEMENTAL WELL SAMPLE ANALYSES
FOR RCRA WATER QUALITY PARAMETERS

-10 AERATION BASIN GROUND WATER ASSESSMENT PROGRAM

AIR FORCE PLANT 6, LOCKHEED-GEORGIA COMPANY
MAR ETTA, GEORGIA
PROJECT NO. 611059

WELL A-I WELL B-I WELL B-2 WELL B-4 WELL MW-9

Date Sampled 09/06/85 09/06./85 09/06/85 09/06/85 09/06/85
Date Received 09/09/85 09/09/85 09/09/85 09/09/85 09/09/85

Date Analyzed 09/20/85 09/20/85 09/20/85 09/20/85 09/20/85

Sample ID A-I B-I B-2 B-4 MW-9

UNIT mg/l

RCRA Drinking Water r_

Chromium (dis- <0.01(b) <0.01 0.75 <0.01 0.08

solved)

RCRA Quality

Chloride 4.5 b 13/12(c) 8.2 12 14

Sodium (dis- 4.3 r 38 18 37 7.1

solved)

Phenolics 0.02 0.02 0.02 0.02 0.03

Manganese (dis- 0.43 0.20 1.3 0.61 3.5

solved)

:ron (dissol.) 0.08 0.13 0.11 <0.01/<0.01 27

Sulfate L 6 110 44 160 46/40

RCRA Indicator

pH - 5.2/5.2 5.3 5.6 6.5 5.9

Specific Con- umhos/cm 67 381 158 545 296

ductance

(a)mg/l = milligrams per liter or parts per million (ppm) unless indicated.

(b)Less than (<) values are indicative of detection limit.

(c)Indicates that samples were analyzed in duplicate.
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2.3~ B-58 WING TANK SEAL TEST FACILITY--SITE G15, ZONE 3

Q-342



- - 1- ~ -- mob

APPENDIX A

INDUSTRIAL AREA
B-58

WING TEST BUILDING

Q-4



TABLE III-1

GROUNDWATER ELEVATIONS
B-58 WING SEAL BUILDING

WELL 8/20/84 9/28/84

MW-7 1076.91 1076.01

MW-52 1071.54 Not Accessible

MW-53 1076.19 Dry (<1071.5)

MW-54 1063.11 1061.61

MW-56 1046.22 Dry (<1044.2)

Lockheed-GA
3276-14/11-84 )-344
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Chester Labo ratories
A D0.-,on 0f

Laboratory Analysis Report
For

Lockheed Corporation

Majietta, Georgia

Samples Received: 3/6/84 Vltl opud

Report Date: 3/20/84

Well
Source #~7

Log No. 84- 1412

Date Collected 3/2/84

Acrolein, ,j./L (100
Acrylonitrile, wig/L (100
Benzene, ig/L (10

Carbon Tetrachloride, ug/L 3,510
Chlorobenzene, wg/L <10
Chlorodibromomethane, jg/L (10
Chioroethane, iug/L (10ru2-Chloroethylvinyl Ether, ug/L <10
Chloroform, Llg/L (10

Dichiorobromomethane, ug/L (10
1,1-Dichloroerhane, .g/L 29
1,2-Dichloroethane, .;g/L <10
1,1-Dichloroethylene, jg/L 2,920
1,2-Dichioropropane, ug/L (10
cis-1,3-Dichloropropene, ug/L (10
trans-i, 3-Dichioropropene, u.g/L (10
Ethylbenzene, ug/L (10
Methyl Bromide, ug/L (10
Methyl Chloride, wjg/L (10

Methylene Chloride, -ug/L (10
1,1,2,2-Tetrachioroethane, ug/L (10
Tetrachloroethylene, ugIL (10
Toluene, w~gIL (10
1,2-Trans-Dichloroethylene, ug/L (10
1,1,1-Trichioroerhane, ugIL 13,300
1,1,2-Trichloroethane, ,jg/L (10
Trichioroethylene, ug/L 54
Vinyl Chloride, wg/L \10

*Un to s OImer-se noted. analyses ar, n accordance with methrods and otocetures outlined and aOLproved by the Environm'entl
Protection AgenCy and conform to j3aw.y assurance DoltOCOf

* Leis than i alues if@ rrdtcatwe or the celeciron Imoq

Ann Arbor - Atlanta - Chadds Ford * Oallas * Kingston * Nashville



Chester Labo ratories
3 A O f

.41 mp~ ~b~ 4

Laboratory Analysis Report
For

Lockheed-Georgia Company
Marietta, Georgia

Samples Received: 4/9/84 Volatile Compounds

Report Date: 4/16/84

Source Well #7

Log No. 84- 2109

Date Collected 4/6/84

Acrolein, ug/L <10
Acrylonitrile, ug/L <10
Benzene, ug/L <10
Bromoform, ug/L <10
Carbon Tetrachloride, wg/L <10*
Chlorobenzene, ug/L <10
Chlorodibromomethane, Wg/L <10
Chloroethane, ug/L <10
2-Chloroethylvinyl Ether, ug/L <10.
Chloroform, ug/L <10

Dichiorobromomethane, ug/L <10
1,1-Dichloroethane, ug/L 138
1,2-Dichloroethane, ug/L <10j 1,1-Dichioroethylene, ug/L 4,000
1,2-Dichioropropane, ",g/L <10
cis-1,3-Dichloropropene, g/L <10
trans-1,3-Dichloropropene, ug/L <10
Ethylbenzene, ug/L <10
Methyl Bromide, ug/L <10
Methyl Chloride, ug/L <10

Methylene Chloride, ug/L 189

1,1 ,2,2-Tecrachloroethane, ug/L <10
Tetrachloroethylene, ug/L <10
Toluene, ug/L <10
1,2-Trans-Dichloroethylene, ujg/L <10

1,1,1-Trichloroethane, ug/L 16,700
l,1,2-Trichloroethane, wg/L <10
Trichloroethylene, ug/L <10Vinyl Chloride, ug/L <10

* Method Procedure indicates presence, but confirmation work indicates absence.I
32 74-9

* Unless otherwise noted, analyses are in accordance with methods anc roceoutes outlined and aoproved Dy the Environmental
Protection Agency and conform to quality assurance Prolocol.

* 'Lesslhan" J<) values are indicative of the detection limit.

Ann Arbor - Atlanta - Chadds Ford • 6Wal s9 Kingston - Nashville



Chester Laboratories
A ODmion Of

The gr ineefs
P 0 9f. 9354

Pra' 
21 2=99700

PLaboratory 
Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 8/24/84 Volatile Compounds

Repon Date: 9/17/84

Source Well 7 Well 52 Well 53

Log No. 84- 5640 5641 5642

Date Collected 8/20/84 8/20/84 8/20/84

Acrolein, ug/L <10 <10 <10

Acrylonitrile, ug/L <10 <10 <10

Benzene, ug/L <10 <10 <10

Bromoform, ug/L <10 <10 <10

Carbon Tetrachloride, ug/L <10 <10 <10

Chlorobenzene, ug/L <0 <10 <10

Chlorodibromomethane, ug/L <10 <10 <10

Chloroethane, ug/L <10 <10 <10

2-Chloroethylvinyl Ether, ug/L <10 <10 <10

Chloroform, ug/L <10 20 19

Dichlorobromomethane, ug/L <10 <10 <10

l,1-Dichloroethane, ug/L 56 <10 29

1,2-Dichloroethane, ug/L 16 (10 33

1,1-Dichloroethylene, ug/L 1,654 <10 153

1,2-Dichloropropane, ug/L <10 <10 <10

cis-l,3-Dichloropropene, ug/L <10 <10 <10
trans-1,3-Dichloropropene, ug/L <10 <10 <10

Ethylbenzene, ug/L <10 <10 <10

Methyl Bromide, ug/L <10 <10 <10

Methyl Chloride, ug/L <10 <10 <10

Methylene Chloride, ug/L <10 35 34

1,1,2,2-Tetrachloroethane, .ug/L <10 <10 <10
Tetrachloroethylene, ug/L <10 <10 <10

Toluene, ug/L <10 <10 <10

1,2-Trans-Dichloroethylene, ug/L <10 <10 20

1,1,1-Trichloroethane, ug/L 11,900 15 767

1,1,2-Trichloroethane, ug/L 28 <10 <10

Trichloroethylene, ug/L 54 61 95

Vinyl Chloride, ug/L (10 <10 <10

U
3274-98

Unless otherwlse noted. analyses are rn accordance wlth the metl and procedures outined and aoprovd Dy tlhe Environmental
Protection Agency ano conform to ,ua.,,y assurance wort Q-35

i • "ess-m~an" (<) values are ,ndicahive of the detection urdt



Chester Laboratories
A ODvision Of

ForLockheed Corporation-Marietta, Georgia

Samples Received: 8/24/84 Volatile CompoundsRepoL a Date: R/17/8
ReportDate: 9/17/84

Well Well Building
Source 54 56 Strear

Log No. 5643 5644 5645
Date Collected 8/20/84 8/20/84 8/21/84

Acrolein, ug/L <10 <10 <10
Acrylonitrile, ug/L <10 <10 <10
Benzene, ug/L <10 <10 <10
Bromoform, ug/L <10 <10 <10
Carbon Tetrachloride, ug/L <10 <10 <10
Chlorobenzene, ug/L <10 <10 <10
Chlorodibromomethane, ug/L <10 (10 <10
Chloroethane, ug/L <10 <10 <10
2-Chloroethylvinyl Ether, ;g/L <10 <10 <10
Chloroform, ug/L <10 10 <10

Dichlorobromomethane, ug/L <10 <10 <10
1,1-Dichloroethane, ug/L 39 <10 <10
1,2-Dichloroethane, .jg/L 16 <10 <10
1,1-Dichloroethylene, ug/L 213 <10 <10
1,2-Dichloropropane, ug/L <10 <10 <10
cis-1,3-Dichloropropene, ug/L <10 <10 <10
trans-1,3-Dichloropropene, ug/L <10 <10 <10
Ethylbenzene, ug/L <10 (10 <10
Methyl Bromide, ug/L <10 <10 <10
Methyl Chloride, ug/L <10 <10 <10

Methylene Chloride, ug/L <10 <10 10
1,1,2,2-Tetrachloroethane, ug/L <10 <10 (10
Tetrachloroethylene, ug/L <10 <10 <10
Toluene, ug/L <10 <10 (10
1,2-Trans-Dichloroethylene, ug/L <10 (10 <10
1,1,1-Trichloroethane, ug/L 1,550 34 <I0
1,1,2-Trichloroethane, ug/L 11 <10 <10
Trichloroethylene, 2g/L 56 44 11
Vinyl Chloride, ug/L <10 <10 (10

* Unless otherwse noted. analyses are m accordance with the mewods and Procedures outlined and aocroved oy tme Einvronme
Protection Agency and conform to Qualty assurance protocol

* "..ess-tfe" () values are .noicative of !m detectto limit
Q-351
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2.4 B-1U4 GAS PUMrP STATION--SITE G1b, ZONE 5

Q-356



APPENDIX B

FLIGHT LINE AREA
B-104

GAS PUMP AREA

3I

Q--5



--, -B-104

JMW4

IW44

GA
PUM

MW1

IW3'
IW4 *W4

1
1~~la
Ic
Iw

C-5 WASH RACK

Ine SPIF 1 LOCKHEED- GEORGIA COMPANY

owqfsyr SCALE: Ohf a. -358 AIR FORCE PLANT 6
CI5 1 AP1* B-i104 GAS PUMP AREA

CHKO~y: APR.V:FIGURE IV-1 MONITORING WELL LOCATIONS



Chester Laboratories
A Oivision Of

7heh,reefs
0 0 Sol 9354

Laboratory Analysis Report
For

Lockheed Corporation

Marietta, Georgia

Samples Received: 8/15/84 Volatile Compounds

Report Date: 9/17/84

Source Well 15 Well 32 Well 43 Well 4-

Log No. 84- 5422 5423 5424 542f
Date Collected 8/13/84 8/13/84 8/13/84 8/13/84

Acrolein, ug/L <10 <10 <10 <0
Acrylonitrile, wg/L <10 <1O <10 <10
Benzene, ug/L 151 857 <10 <10
Bromoform, ug/L <10 <10 <10 <10
Carbon Tetrachloride, ug/L <10 <10 <10 <10
Chlorobenzene, Lg/L <10 <10 33 <10
Chlorodibromomethane, ug/L <10 <10 (10 <IC
Chloroethane, wg/L <10 <10 <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10 <10 <IC
Chloroform, ug/L <10 <10 <10 <10

Dichlorobromomethane, ;g/L <10 <10 (10 (10
1,1-Dichloroethane, ,g/L <10 <10 <10 <I0
1,2-Dichloroethane, ug/L 66 <10 <10 <10
l,l-Dichloroethylene, ug/L <10 <10 <10 <10
1,2-Dichloropropane, ,g/L <10 <10 <10 <10
cis-l,3-Dichloropropene, ug/L <10 <10 <10 <10
trans-l,3-Dichloropropene, ug/L (10 <10 <10 <10
Ethylbenzene, ug/L <10 65 <10 <10
Methyl Bromide, ug/L <10 <10 <10 <10
Methyl Chloride, .g/L <10 (10 <10 <10

Methylene Chloride, ug/L <10 <10 (10 <10
1,1,2,2-Tetrachloroethane, ug/L <10 <10 <10 <10
Tetrachloroethylene, ug/L <10 <10 <10 <10
Toluene, ug/L <10 96 <10 <10
1,2-Trans-Dichloroethylene, zg/L 65 <10 <10 <10
1,1,1-Trichloroethane, ugIL <10 <10 <10 <10
1,1,2-Trichloroethane, jg/L <10 (10 <10 <10
Trichloroethylene, ig/L 24 <21 <0 11
Vinyl Chloride, ug/L <10 <10 <10 <10

pH 6.0 5.9 5.9 5.7
Specific Conductance, hos/ci 52 31 57 1
Freon Extractables, -ng/L <0.1 0.2 1.1 0.1
Lead, mg/L Pb <0.005 <0.005 <0.005 <0.005

32 -6:Un Otmerwise notd. analyses are n accordance with Ilet rtqds an oroceoures ouitined and apfoved Dy Ime Ernvronmenrtai
ProlFCot Agency and conform to ualuty assurance Protoco

LCSSthi" (() valu" are ,naicativo Of tmo (etdion limit



Chester Laboratories
A Division Of

00 So. 5354

so-whe , ISM52

Laboratory Analysis Report
For

Lockheed Corporation

Marietta, Georgia

Samples Received: 8/15/84 Volatile Compounds
Report Date: 9/17/84

Source Well 45 Well 46 Well 47

W Log No. 84- 5426 5427 5428
Date Collected 8/13/84 8/13/84 8/13/84

Acrolein, ug/L <10 <10 <10
Acrylonitrile, ug/L <10 <10 <10
Benzene, ug/L <10 <10 <10
Bromoform, ug/L <10 <10 <10
Carbon Tetrachloride, ug/L <10 <10 <10
Chlorobenzene, ug/L <10 <10 <10
Chlorodibromomethane, ug/L <10 <10 <10
Chloroethane, ug/L <10 <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10 <10
Chloroform, ug/L <10 <10 <10

Dichlorobromomethane, g/L <10 <10 <10
1,1-Dichloroethane, ug/L <10 <10 <10
1,2-Dichloroethane, ug/L <10 <10 <10
1,1-Dichloroethylene, ug/L <10 <10 <10
1,2-Dichloropropane, ;g/L <10 <10 <10
cis-l,3-Dichloropropene, ug/L <10 <10 <10
trans-l,3-Dichloropropene, ug/L <10 <10 <10
Ethylbenzene, ug/L <10 <10 <10
Methyl Bromide, ug/L <10 <10 <10
Methyl Chloride, ug/L <10 <10 <10

Methylene Chlorides, ug/L <10 <10 <10
1,1,2,2-Tetrachloroethane, ug/L <10 <10 <10
Tetrachloroerhylene, ug/L <10 <10 <10
Toluene, jg/L <10 <10 <10
1,2-Trans-Dichloroethylene, .,g/L <10 <10 <i0
1,1,1-Trichloroethane, ug/L <10 <10 <10
1,1,2-Trichloroethane, ug/L <0 <10 <10
Trichloroethylene, ug/L <i0 31 <10
Vinyl Chloride, ug/L <10 <10 <10

pH 6.1 6.1 5.9
Specific Conductance, mhos/cn 170 190 48
Freon Extractables, mg/L 0.5 0.1 0.1
Lead, mg/L Pb 0.03 <0.005 <0.005

SUnles Otherwise noted. analyses are in accordance *stm the methods anf Drocedures outlined and approved oy the Envronmental
Protection Agency and cntonm to auality assurance protocol

' " 55 an" values are ndicatee ot the detection limit.

Q-360
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2.5 POSITION 58--FUEL/DEFUEL STATION--SITE G13, ZONE 5
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Chester Laboratories
A DMabon Of

i ,.

Laboratory Analysis Report

For
Lockheed Corporation
Marietta, Georgia

Volatile Compounds

Samples Received: 8/24/84

Report Date: 9/17/84 *Well 13 *Well 13
Top Bottom

Source Layer Layer Well 48 Well 49

Log No. 84- 5646A 5646B 5647 5648
Date Collected 8/20/84 8/20/84 8/20/84 8/20/84

Acrolein, wg/L <10 <10 <10 <10
Acrylonitrile, ug/L <10 <10 <10 <10
Benzene, ig/L <10 178 <10 25
Bromoform, ug/L <10 <10 <10 <10
Carbon Tetrachloride, ug/L <10 <10 <10 <10
Chlorobenzene, ug/L <10 1,450 <10 181
Chlorodbrmormethane, ug/L <10 <10 <10 <10
Chloroethane, ug/L <10 <10 <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10 <10 <10
Chloroform, ug/L <10 <10 <10 19

Dichlorobromomethane, ug/L <10 <10 <10 <10
1,1-Dichloroethane, ug/L <10 <10 <10 <10
1,2-Dichloroethane, ug/L <10 <10 <10 <10
1,1-Dichloroethylene, wg/L <10 <10 <10 <10
1,2-Dichloropropane, ug/L <10 <10 <10 <10
cis-1,3-Dichloropropene, ug/L <10 <10 <10 <10
trans-1,3-Dichloropropene, ug/L <10 <10 <10 <10
Ethylbenzene, ug/L - 36,800- 6,230 7,920 263
Methyl Bromide, ug/L <10 <10 <10 <10
Methyl Chloride, ug/L <10 <10 <10 <10

Methylene Chloride, ug/L <10 <10 <10 <10
l,1,2,2-Tetrachloroethane, ug/L <10 <10 <10 26
Tetrachloroethylene, ug/L <10 130 <10 51

Toluene, ug/L 6,500 688 3,650 76

1,2-Trans-Dichloroethylene, pg/L <10 <.0 <10 <10

l,1,1-Trichloroethane, ug/L <10 <10 <10 <10

1,1,2-Trichloroethane, ug/L <10 1,220 <10 <10

Trichloroethylene, ug/L <10 <10 <10 23

Vinyl Chloride, ug/L <10 <10 <10 <10

pH 6.9 7.1 6.9

Specific Conductance, umhos/cm 74 112 92

Freon Extractables, mg/L 226,000 2.1 1.9

*Sample had two layers; approximately 50:50; one was yellow colored,

the other water white.

* Unless othefwiSe roted. analyses are n accordance with the metmods and rocedures outlined and aroved by the Environmentaf

Protection Agency and conform o Quality assurance protocol

* "Less.l n" f<! vfUOS Aire .'d,Cat,ve )f 'me detectlon timit Q-371



Chester Laboratories
A Oiiso Of

q Laboratory Analysis Report
For

Lockheed CorporationU Marietta, Georgia

Samples Received: 8/24/84 Volatile CompoundsIReportDate: 9/17/84

Well Well Position 58 Position 58
Source 50 51 Upstream Downstream

Log No. 84- 5649 5650 5651 5652
Date Collected 8/20/84 8/20/84 8/22/84 8/22/84

Acrolein, wgIL (10 (10 <10 <10
Acrylonitrile, ug/L <10 <10 (10 (10
Benzene, .ig/L <10 (10 (10 (10
Bromoform, ug/L (10 (10 (10 (10
Carbon Tetrachloride, jg/L (10 (10 (10 (10
Chlorobenzene, a.g/L (10 (10 (10 (10IChlorodibromouethane, jg/L (10 (10 (10 (10
Chloroethane, ug/L <10 (10 <10 (10
2-Chioroethylvinyl Ether, ,ig/L (10 (10 (10 (10IChloroform, ug/L (10 <10 (10 (10

Dichlorobromomethane, ug/L (10 (2.0 (10 (10
1,1-Dichioroethane, ug/L (10 (10 (10 (10
1,2-Dichloroethane, ug/L (10 (10 30 15
1,1l-Dichloroethylene, ug/L (10 (10 (10 (10
1,2-Dichloropropane, ug/L (10 (10 (10 <10
cis-1,3-Dichloropropene, ug/L (10<1 0<0
t-rans-1,3-Dichloropropene, ug/L (10 (10 (10 (10
Ethylbenzene, ig/L 21 <10 (10 (10
Methyl Bromide, .-g/L (10 (10 (10 (10
Methyl Chloride, -.g/L (10 (10 <10 <10

Methylene Chloride, .,g/L (10 17 (10 13I ,l,2,2-Tetrachloroethane, jg/L (10 (10 (10 (10
.Tetrachloroethylene, ug/L 16 (10 (10 (10
Toluene, ug/L 30 (10 (10 (10
1 ,2-Trans-Dichloroethylene, .g/L (10 (10 24 11
1,1,1-Trichloroethaie, ug/L (10 (10 (10 (10
1,1,2-Trichioroethane, ug/L (10 (10 (10 (10
Trichioroethylene, jg/L 25 34 28 29
Vinyl Chloride, -.g/L (10 <10 (10 (10

pH 6.8 7.8 7.0 7.1.
Specific Conductance, jmhos/cm 81 92 70 7

32?a-96Q-3
72

*Unless otmerwiso noted. analyses are n accordance with M 1Ne1ods and Procedures outlined and approved by !?ie Environmental
ProteCtion Agency and conform to quality assurance protocol

* Less4Iman* I<) values are nclicative of *me detection limit
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2.6 SANIT KY WWTP SLUDGE DISPOSAL AREA--SITE G4, ZONE 1
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PDP (K. Warren, 424-5480) 19 November 1985

IRP Phase Ila Report

Environmental Science & Engineering, Inc.

P.O. Box ESE
Gainesville FL 32602-3053

ATTN: D. E. Bruderly, Associate Vice President

1. Part "B" application has been made for the Surface Impoundment, B-10
Aeration Basis and three drum storage areas. On 8 Nov 85 we notified the
Georgia EPD of our intent to close the C-5 Washrack Ponds, the TCE Spill Site
and the B-58 Site. Therefore, those three sites were not part of the part
"B".

2. The sludge analysis and draft B-10 Aeration Basin Ground Water Quality
Assessment Plan Implementation Report are forwarded as you requested.

CHARLIE L. KORNEGAY, Major, USAF 2 Atch
Manufacturing Operations Division 1. Sludge Analysis

2. IT Draft Report

cc: ASD/PMDA (Lt. Reynolds)

w/o atch

Q-378



"ineers 2531 mH.r~ooo Roa.j
Nashvl e
Tennessec 37212
615 383 5376

Snreeirs Ref. No. 3276-99

3 September 1984

Mr. James H. Lucas
Assistant Manager
Facilities Engineering, Bldgs. Dept.
LOCKHEED-GEORGIA COMPANY
86 South Cobb Drive
Marietta, Georgia 30063

Dear Mr. Lucas:

Re: Analytical Data
Sanitary Treatment Plant Sludge

Please find enclosed three copies of our Analytical Report regard-
ing testing of your sanitary treatment plant sludge. I have also
enclosed one copy of the concentration maximum levels for EP Toxicity.

In comparing the EP Toxic levels to Log Nos. 4925 and 4927, all
materials fall below the set limits. Although chromium is high in
the sludge samples themselves, it is not leachable, and therefore,
should not be considered as a hazardous threat. With regards to
the volatile organic compounds, 47 ppb Methylene Chloride shows up
in area No. 1. This is considered insignificant to any possibility
of groundwater contamination.

I should point out that the Georgia EPD may require a more rigorous
sampling program in accordance with delisting procedures. If this
should be the case Chester could prepare and implement such a plan
immediately upon notice. The plan would adhere to all Federal and
State delisting requirements as we had previously prepared for the
Aeration Basin at B-10 Facilities.

Please let me know should you need any additional assistance.

Very ruly yours,

Enclosure

cc: File (2)

Q-379



liester Labor ,ories
Division Of

P 0 8o 93S6

Pgel.SIyvenIa 5225
Phone W21269-5700

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 7/23/84 Analyses

Report Date: 8/27/84

Sanitary Sludge Sanitary Sludge

Source Area I Area 2

Log No. 84- 4924 4926

Date Collected 7/20/84 7/20/84

pH 6.9 7.2

Arsenic, ppm As 3 2

Barium, ppm Ba 412 312

Cadmium, ppm Cd 75 128

Chromium, ppm Cr 4,150 4,880

Lead, ppm Pb 228 212

Mercury, ppm Hg <1 <1

Nickel, ppm Ni 45 55

Selenium, ppm Se <1 <1

Silver, ppm Ag 146 72

EP Toxicity Test:

Log No. 84- 4925 4927

pH 5.1 5.1

Arsenic, mg/L As <0.001 <0.001

Barium, mg/L Ba 0.2 0.3

Cadmium, mg/L Cd 0.04 0.06

Chromium, mg/L Cr 0.05 0.32

Lead, mg/L Pb <0.01 0.01

Mercury, mg/L Hg <0.001 <0.001

Nickel, mg/L Ni 0.18 0.23

Selenium, mg/L Se <0.001 <0.001

Silver, mg/L Ag 0.05 0.06

3270-93

" Unless otherwise noted, analyses are in accordance with the methods and procedures outlined and Opproved by the Environmental

Protection Agency and conform to Qualiy assurance protocol

" 'Less-than (() values are indiative of the detecltion limit Q-3BO



nester Labort. o.ries
Division Of

Pene'.O. f 12 25 O
Pliw W2259 700Laboratory Analysis Report

For
Lockheed Corporation
Marietta, Georgia

Samples Received: 7/23/84 Volatile Compounds

Report Date: 8/27/84

Sanitary Sludge Sanitary Sludge

Source Area 1 Area 2

Log No. 84- 4924 4926

Date Collected 7/20/84 7/20/84

Acrolein, ppb <10 (10
Acrylonitrile, ppb<1(0
Benzene, ppb <10 (10

Bromoform, ppb <10 (10

Carbon Tetrachloride, ppb <10 (10

Chlorobenzene, ppb <10 (10

Chiorodibromomethane, ppb <10 <10

Chloroethane, ppb <10 <10

2-Chioroethylvinyl Ether, ppb (10 <10

Chloroform, ppb <10 <10

Dichiorobromomethane, ppb (10 <10

1, 1-Dichioroethane, ppb <10 <10

1, 2-Dichioroethane, ppb <10 (10

1, l-Dichloroethylene, ppb <10 <10

1, 2-Dichioropropane, ppb <10 <10

cis-l, 3-Dichioropropene, ppb <10 <10

trans-i, 3-Dichloropropene, ppb (10 <10

Ethylbenzene, ppb <10 1.0

Methyl Bromide, ppb <10 <10

Methyl Chloride, ppb <10 <10

Methylene Chloride, ppb 47 <10

1,1,2, 2-Tetrachloroethane, ppb <10 (10

Te crachloroethylene, ppb <10 <10

Toluene, ppb <10 (10

1, 2-Trans-Dichloroethylene, ppb <10 <10

1,1, 1-Trichioroethane, ppb <10 <10

1,1, 2-Trichloroethane, ppb <10 <10

Trichioroethylene, ppb <10 <10

Vinyl Chloride, ppb <10 <10

a unless otherwise noted,. analyses are in accordance with the methods and procedures outlined and approved by the Environmental
Protection Agency and conform to quality assurance protocol Q-,381
' Less-than" (<) values are indicative of the detection limit.



2 .7 TCE SPILL AT B-56--SITE G9, ZONE 2
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TABLE IV-4

TCE AREA
GROUNDWATER ELEVATIONS

_____ LOCATION 3/1/84 5129/84 9/27/84

1 1055 1055.80 --

2 1084 1084.10 -

5 1046 1047.80 -

6 1057 1057.15 --

26 -- 1079.74 1079.64

6-027 -- 1053.18 1051.93

f ~q28 -- 1057.50 1057.30

L. ~r&~in~o.D 29 -- 1028.01 1026.51

30 -- 1018.02 1017.27

L~jAk 31 -- 1048.20 1042.20

Lockheed-GA
3 276-08/ 10-84
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TABLE IV-2

TIME HISTORY OF TRICHLOROETHYLENE CONTAMINATION
TCE SPILL AREA -t r-

TRICHLOROETHYLENE, ug/L

BASIN #2

DATE Well *5 Well *6 Influent Effluent

3/22/83 (Spill occurred on this date)
4/20/83 792 509
4/22/83 581 17.6
4/28/83 1,140 430 16.2
5/03/83 26.5
5/09/83 771 10,000 203 <1.9
5/17/83 1,035 2,100 4.5
5/20/83 622 6,960
5/25/83 3,190 156,000 1,040 <1.9
6/01/83 10,300 226 1.9
6/14/83 2,045 5,195 109 1.9
7/15/83 705 7,720 215 11.1
8/05/83 606 4,120 245 16.3
9/12/83 132 5,810 876 20.6

10/11/83 95 6,230 181 22.8
11/07/83 81.6 6,910 480 43.9
11/14/83 366 24
1/27/84 1,020 3,980 634 27.2
2/24/Z4 27,000 3,580 (Spill)
2/28/84 520 35.3
3/02/84 1,450 2,770 558 39
5/15/84 441 1,100 217

Lockheed-GA
3276-08/10-84

,-386
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TABLE IV-5 r.

COMPARATIVE SAMPLING OF MW-27

5/11184 5/14/84
BMRE BAILING AFTER BAILING

Log 84- 3152 3430

Benzene, ug/L 3260 5650

Ethylbenzene, ug/L 400 <10

Toluene, ug/L 2240 1200

Trichloroethylene, ug/L 64 11,400

Lockheed-GA
3276-08/10-84 0-388 I
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ChesterLaboratories
A 0,.s.On Of

Laboratory Analysis Report
For

Lockheed Corporation

Marietta, Georgia

Samples Received: 3/6/84 Volatile Com2ounds

Report Date: 3/20/84

Well Well Well Well

Source #1 #2 #5 #6

Log No. 84- 1408 1409 1410 1411

Date Collected 3/2/84 3/2/84 3/2/84 3/2/84

Acrolein, wg/L <100 <100 <100 <100

Acrylonitrile, (g/L <100 <100 <100 <100

Benzene, wg/L <10 <10 100 <10

Bromoform, ug/L <10 <10 <10 <10

Carbon Tetrachloride, ug/L <10 <10 <10 <10

Chlorobenzene, ug/L <10 <10 <10 <10

Chlorodibromomethane, ug/L <10 <10 <10 <10

Chloroethane, wg/L <10 <10 <10 <10

2-Chloroethylvinyl Ether, Ig/L <10 (10 <20 <10

Chloroform, ug/L <10 <10 <10 <10

Dichlorobromomethane, wg/L <10 <10 <10 <10

1,1-Dichloroethane, ug/L <10 <10 <10 <iO

1,2-Dichloroethane, ugiL <10 <10 265 2,480

1,l-Dichloroethylene, ug/L <10 <10 <10 <10

1,2-Dichloropropane, ug/L <10 <10 <10 <10

cis-1,3-Dichloropropene, ug/L <10 <10 <10 <10

trans-l,3-Dichloropropene, jg/L <10 <10 <10 <1o

Ethylbenzene, ug/L <10 <10 <10 <0

Methyl Bromide, ugiL <10 <10 <10 (Ic

Methyl Chloride, ugiL <10 <10 <10 <I

Methylene Chloride, wg/L <10 <10 <10 <i1

1,1,2,2-Tetrachloroethane, Lug/L <10 <10 <10 <i-

Tetrachloroethylene, ug/L <10 <10 321 -C-

Toluene, ug/L <10 <10 <10 <i

1,2-Trans-Dichloroethylene, ug/L <10 <10 255 2,50,

1,1,1-Tr.chloroethane, ug/L <10 <10 <10 <1

1,1,2.-Trichloroethane, ugiL <10 <10 <10 <1

Trichloroethylene, ug/L <10 16 1,450 2,77

Vinyl Chloride, ug/L (10 <10 <10 <I

0 Unless Omerw,Ose nOled. analyses are , accordance wtm methods and procedures oulincd and aoDoroved by tne Environmental
PfoteCtion AgenCy and ConfOrm 0 aualtly assurance prOIOcOl

0 Lessiman (< I values are ndcatie ot tie etectiOn imit. Q-397

Ann Arbor - Atlanta • Chadds Ford & Dallas * Kingston - Nashville



Chester Laboratories
A O'..SoOft

Wa M Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Volatile Compounids

Samples Received: 3/6/84Bai12Repot Dae: 320/8 Basn S2rface

RepriDat: /2084influent From S
Main Storm influent to Drainage

Sewier At Sedimentation Into

Basin 1#2 Diversion Basin At Toe Middle Of

Source Ef fluent Chamber of Landfill Basin (F7.

Log No. 84- 1416 1417 1418 1419

Date Collected 3/2/84 3/2/84 3/2/84 3/2/84

Acrolein. ug/L (100 (100 (100 <100

Acryloflitrile, (gL 100 (100 (100 <100

Benzene, vi/ g/L <10 14 (10 (10

Bromoform, ug/L <10 <10 <10 <10

Carbon Tetrachloride, ug/L (10 (10 (10 <10

Chlorobenzele, vigIL <10 (10 (10 (10

Chlorodibrmomethale, Ug/L (10 (10 (10 (10

Chloroethane, ug/L (10 (10 (10 <10

2-Chloroethylvilyl Ether, .;g/L (10 (10 (10 (10

Chloroform, ug/t (10 <10 (10 (10

Dichlorobromomethane, 'jg/L (10 (10 (10 (10

l.,1-Dichloroethane, Lig/L (10 (10 (10 (10

1,2-Dichloroechale, lig/L (10 109 (10 (10

1,1-Dichloroethyele, w.g/L (10 (10 < 10 (10

1,2-Dichloropropale, iug/L (10 (10 (10 (10

cis-1,3-Dichloropropenet ag/L (10 (10 (10 (10

trans-1,3-Dichloropropene, u.g/L (10 (10 (10 (10

EthylbenZene, wg/L 
35 (10 (10 (10

Methyl Bromide, wg/L (10 (10 (10 (10

Methyl Chloride, ,g/L (10 (10 (10 (10

Methylene Chloride, iug/L (10 (10 (10 (10

1,1,2,2-.Tetrachloroethale, ig/L (10 (10 (10 <10

Tetrachloroethylele, .;g/L (10 (10 (10 (10

Toluenle, wig/L 18 (10 (10 (10

1,2-Trans-Dichloroethylene, ug/L (10 109 < 10 (10

1,1,1-Trichloroethale, iug/L (10 (10 <10 (10

1,l,2-Tri-chloroethalC, jg/L (10 (10 (10 (10

Trichioroethylele, .;g/L 39 558 17 (10

Vinyl Chloride, ig/L (10 <10 (10 (10

*unless Ottterwise noted, analyses ale 'M accordance womt methods and Proceaures outlined and aI~fovoed ty ine Envirorimernal

Protection Agency and conform to Quipty assurance protocol

0 Less-than -(<) value% are indcat,,e of ihe detection iimit

Ann Arbor * Atlanta * Chadds Ford - Oaka.ii,*ingslofl , Nashville
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ChesterLaboratories
A ODIVIbof Of

84 POW A

Laboratory Analysis Report
For

Lockheed-Georgia Company
Marietta, Georgia

Samples Received: 3/12/84 Volatile Compounds

Report Date: 4/18/84

Basin #2 Basin #2

Source Water Sediment

Log No. 84- 1550 1589
Date Collected 3/8/84 3/8/84

Acrolein, ug/L <100 <100
Acrylonitrile, wg/L <100 <100
Benzene, ug/L <10 <10
Bromoform, ug/L <10 <10
Carbon Tetrachloride, jg/L <10 <10
Chlorobenzene, ug/L <10 <10
Chlorodibromomethane, ug/L <10 <10
Chloroethane, 'g/L <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10
Chloroform, ug/L 97 <10

Dichlorobromomethane, ug/L <10 <10
1,1-Dichloroethane, ug/L <10 <10
1,2-Dichloroethane, ug/L 23 <10
1,l-Dichloroethylene, ug/L <10 <10
1,2-Dichloropropane, ugIL (10 (10
cis-l,3-Dichloropropene, 'Iug/L <10 <10
trans-l,3-Dichloropropene, ug/L <10 <10
Ethylbenzene, ug/L 46 <10
Methyl Bromide, ug/L <10 <10
Methyl Chloride, ug/L <I0 <10

£ Methylene Chloride, ug/L <iO (10
1,1,2,2-Tetrachloroethane, .g/L <10 <10
Tetrachloroethylene, ug/L 110 <10
Toluene, .g/L <10 35
1,2-Trans-Dichloroethylene, ug/L 22 <10
l,l,l-Trichloroethane, ug/L "10 <10
1,1,2-Trichloroethane, ug/L <10 <10

Trichkoroethylene, ug/L 140 <10
Vinyl Chloride, ug/L <10 <10

I
* Unless Other'aise noted. anet~ses are n accofdance with method, and orocedures Oulined and aDprOVed by IhO Eivronmentat

Protection Agency and conform !o 3uallty assurance orotocoI
* Less.tlmn () vslUes are n lcatlve of tMe detection iimit

Ann Arbor *Atlanta * Chadds Ford K ~ i~i.Kngston - NashvilleI



Chester Laboratories
A Oivson Of
" Tr r greefs

~O k,.13Sd

I -Laboratory Analysis Report
For

Lockheed Corporation

Marietta, Georgia

Samples Received: 5/22/84 Monitoring Well Analyses

Report Daid: 7/2/84

I Storm Sewer

Source Grab Well 1 Well 5 Well 6

Log No. 84- 3425 3426 3427 3428

Date Collected 5/14/84 5/15/84 5/15/84 5/15/84

pH 7.1 5.8 5.8 6.3

Specific Conductance, umhos/cm 180 128 165 160

Source Well 26 Well 27 Well 28 Well 31

Log No. 84- 3429 3430 3431 3432
Date Collected 5/14/84 5/14/84 5/14/84 5/14/84

pH 5.5 6.4 6.1 5.2

Specific Conductance, urmhos/cm 250 260 134 38

S274-93 Q-400

Unless otherwise noeod. analyses are in accordance with Ine methods and Orocedurtes outlinOd and approved by the Environmental

iP- - ma mss. mma-:9 moroocol



~Chester Laboratories
A Di'wspon Ot

P 0 8.11354

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 5/22/84 Volatile Comnounds

Report Date: 7/2/84

Storm
Sewer

Source Grab Well 1 Well 5 Well 6

Log No. 84- 3425 3426 3427 3428

Date Collected 5/14/84 5/15/84 5/15/84 5/15/84

Acrolein, ug/L <10 <10 <10 <10

Acrylonitrile, ug/L <10 <10 <10 <10

Benzene, ug/L <10 <10 295 <10

Bromoform, ug/L <10 <10 <10 <10

Carbon Tetrachloride, ug/L <10 <10 <10 <10

Chlorobenzene, ug/L <10 (10 (10 (10

Chlorodibromomethane, jg/L <10 <10 <10 <10

Chloroethane, ug/L <10 <10 <10 <10

2-Chloroethylvinyl Ether, ug/L <10 <10 <10 <10

Chloroform, .g/L (10 <10 <10 <10

Dichlorobromomethane, ug/L <10 < 0 <10 <10

1,1-Dichloroethane, ug/L <10 <10 <10 <10

1,2-Dichloroethane, ug/L 80 <i( 75 1,830

1,1-Dichloroethylene, ug/L <10 <10 <10 <10

1,2-Dichloropropane, ug/L <10 <10 (10 <10
cis-1,3-Dichloropropene, .g/L <10 <10 <10 (10
trans-1,3-Dichloropropene, jg/L <10 <10 <10 <10

Ethylbenzene, jg/L <10 <10 <10 <0

Methyl Bromide, ug/L <10 <10 <10 <10

Methyl Chloride, ug/L <10 <1a <10 <10

Methylene Chloride, ug/L <10 <10 <10 (0

1,1,2,2-Tetrachloroethane, .g/L <10 <10 82 240
Tetrachloroethylene, ug/L <10 <10 91 270

Toluene, ug/L <10 <10 <10 <10
1,2-Trans-Dichloroethylene, ug/L 74 <10 68 1,660

1,1,1-Trichloroethane, jg/L <10 <10 <10 <10
1,1,2-Trichloroethane, .g/L <10 <10 <10 <10

Trichloroethylene, -g/L 217 <10 441 1,100
Vinyl Chloride, .g/L <10 <10 <10 <io

1270-951

Unless otMerwse noted. analyses are 'n accordance wrIm theO (treid and procedures outhned and aoroved by the Environmental

P'FOttn Agency and conform 10 Qujl ly assurance prolcol

' "e$s-,1an" IlueS are nd,cailv at im ei ection irmit



Chester Laboratories
A livision Of

P0 So 9356

Laboratory Analysis Report
For

Lockheed-Georgia Company
Marietta, Georgia

Sam oes Received: 5/14/84 Volatile Comounds

Report Date 6/18/84

Well #27

Before
Source Bailing Well 129 Well #30

Log No. 84- 3152 3153 3154
Date Collected 5/11/84 5/11/84 5/11/84

Acrolein, ug/L <10 <10 <10
Acrylonitrile, ug/L <10 <10 <10

Benzene, ug/L 3,260 <10 <10
Bromoform, ;g/L <10 <10 <10
Carbon Tetrachloride, ug/L <10 <10 <10
Chlorobenzene, ug/L <10 <10 <10
Chlorodibromomethane, ;g/L <10 <10 <10
Chloroethane, -g/L <10 <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10- <10
Chloroform, ug/L 12 14 <10

Dichlorobromomethane, jg/L <10 <10 (10
1,1-Dichloroethane, Wg/L <10 <10 <10
1,2-Dichloroethane, ug/L <10 51 <10
1,1-Dichloroethylene, ug/L <10 <10 <10

1,2-Dichloropropane, ug/L <iO <10 <10
cis-I1,3-Dichloropropene, ug/L <10 <10 <10

trans-l,3-Dichloropropene, ,;g/L <10 <10 <10

Ethylbenzene, ug/L 400 <10 21
Methyl Bromide, ug/L <10 <10 <10

Methyl Chloride, ug/L <10 <10 <10

Methylene Chloride, ug/L 71 120 <10
1,l,2,2-Tetrachloroethane, jg/L <10 <10 <10
Tetrachloroethylene, ug/L <10 36 <10

Toluene, ug/L 2,240 <10 <10
1,2-Trans-Dichloroethylene, ug/L <10 33 12

l,1,l-Trichloroethane, ug/L <10 <10 <10

Sf,2-Trichloroethane, ug/L <10 <10 <10

Trichloroethylene, ug/L 64 540 <10
Vinyl Chloride, ;g/L <10 <10 <10

pH 6.4 5.9 6.1
Specific Conductance, ;-.hos/cm 220 84 70

,!" S 15 0i 'O'W oO'ej anm SeSs v, accocance wil !e m"ovOds -Ind OCeau
r
PS c U 'uthne an0 aD tO

v
a9 dy ''- En rov r-'e al

P-oTecon Aqency anc :on'c, - iuawy assurance oroio r 4
02

• "#SSt~a
"

<) "j-Ues 3 , Iv pr -e# cel,ionm i1



Chester Laboratories
A Division Of

ThheeEnginef!s

"flifwIq.

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 5/22/84 Volatile Comriounds

Report Date: 7/2/84

Source Well 26 Well 27 Well 28 Well 31

Log No. 84- 3429 3430 3431 3432

Date Collected 5/14/84 5/14/84 5/14/84 5/14/84

Acrolein, u;g/L <10 <10 <10 <10

Acrylonitrile, ug/L <10 <10 <10 <10

Benzene, ag/L <10 5,650 <10 <10

Bromoform, ug/L <10 <10 <10 <10

Carbon Tetrachloride, ug/L <10 <10 <10 <10

Chlorobenzene, ug/L <10 <10 <10 <10

Chlorodibromomethane, ug/L <10 <10 <10 <10

Chloroethane, ug/L <10 <10 <10 <10

2-Chloroethylviinyl Ether, ug/L <10 <10 <10 <10

Chloroform, jg/L 45 <I0 <10 <10

Dichlorobromomethane, ;g/L <10 <10 <10 <10

1,1-Dichloroethane, ug/L 52 <10 <10 <10

1,2-Dichloroethane, ug/L 2,800 <10 <10 <10

1,1-Dichloroethylene, ug/L 15 <10 <10 <10

1,2-Dichioropropane, ug/L <10 <10 (10 <10

cis-1,3-Dichloropropene, ug1L <10 <10 <10 <10

trans-1,3-Dichloropropene, jg/L <10 <10 <10 <10

Ethylbenzene, .g/L is (10 (10 <10

Methyl Bromide, .g/L (10 (10 <10 <10

Methyl Chloride, ug/L <10 (10 <10 (10

Methylene Chloride, ug/L 52 <10 650 53

1,1,2,2-Tetrachloroethane, g/L 28 <10 <10 <10

Tetrachloroethylene, Lg/L 
35 <10 (10 410

Toluene, ,g/L 70 1,200 <10 (!0

1,2-Trans-Dichloroethylene, : g/L 2,710 <10 <10 <IO

1,l,l-Trichloroethane, jg/L (10 <10 <10 <10

1,1,2-Trichloroethane, g/L <10 <10 <10 <10

B Trichloroethylene, ug/L 336,000 11,400 950

Vinyl Chloride, ug/L <10 <10 <10

Unes ol- o Qojs2-403,, -,'

-sUoe s $ o he , . ho e d a n a ly s e s a r t n a c c o 'O a n ce - f ht e m e l $ 3 bod su re s o u li n me a n d a 3 O p a \ ,

Potecion Agerry arid conform to iualiy assurance protocol

< , '- * b , m n
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17 Chester Laboratories
A Olv S.Or Of

0 9o. 9354

Laboratory Analysis Report
For

Lockheed Corporation

Marietta, Georgia

Samples Received. 8/24/84 Volatile Comoounds

Peport Date: 9/17/84

Source Well 26

Log No. 84- 5636

)Date Collected 8/21/84

Acrolein, ugiL (10
Acr-vlonitrile, -ug/L (10
Ben'zene, ug/L (10
3romoform, '.g/L <10

Carbon Tetrachloride, ug/t. (10
Chlorobenzene. --g/L (10

Chlorodibromomethane, '.,g/L (10
Chioroethane, .g/L <10
2-Chloroethyivinyl Et-her, -,g/L (10
Chloroform, -g/L 38

Dichlorobromomethane, ug/L (10
l,1-Dichloroechane, '.g/L 27
1,2-C ichloroethane, -g/L 2,270
l,1-Dichloroethylene, .jg/L (10
1,2-Dichloropropane, --g/L (10
cis-1,3-Dichloropropene, .;g/L (10
trans-l,3-Dichloropropene, --gIL (10
Ethylbenzene, .;g/L 12)

Methyl Bromide, .;g/L (10

"ethyl Chloride, .;g/L (10

"ethylene Chloride, .g/l. <10
l,1,2,2-Tetrachloroethane, -,g/L 216
?etrachloroethylene, ;g/L -2
Toluene, , g/L
l,2-Trans-Dichloroethyene, zg/L 2, .90
l,1,1-Trichloroethane, <i/ 10
1,1,2-Trichloroechane, : g/L (10
Trichloroethylene, -,g/L. 511,900
Vinyl Chloride, -g/L (10

b Q-404
unlIess 31herw-se noe 3MaIySRS Ate *m 3cCOfeance ,.,:h 'he ~e!!ods And )fOCedu'ps Outhned 1rnd aOprwPd :)y lhP Cn-O'Prn?9

A"reec' y ~Cv-g ", W1eSOCI



2.6i POSITION 65--C-5 WASH RACK PONDS--SITE G7, ZONE 5
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owa. N=O. AIR FORCE PLANT 6
ow.=: SCALE: DATE TOLUENE ug/L

C O : AIP".gy: FIGURE V-5 IMAY 10, 1984

Q-409



~W-5 EAN-2 &45N-2
iNFLUENTI EtFLLENT
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ChesterLaboratories
A 0,S.On Of

Thec2 ree*rs

-a "' Laboratory Analysis Report

For
Lockheed-Georgia Company

Marietta, Georgia

Samples Received: 3/12/84 Monitoring Well Analyses

Report Date: 4/18/84

C-5
Wash

Well Well Well Rack
#14 #15 #16 Upper L_

Flight Flight Flight Basin B,
Source Line Line Line Water W

Log No. 84- 1564 1565 1566 1585
Date Collected 3/9/84 3/9/84 3/9/84 3/8/84 3/

pH 6.0 5.8 5.6 6.5
Specific Conductance, jmhos/cm 26 53 39 110
Total Organic Halbgens, ug/L C1 25 33 38 75

u Total Organic Carbon, mg/L C <1 1 8 16

Chlorides, mg/L Cl 1 2 7 3
Sulfate, mg/L S04 4 <2 5 6
Fluoride, mg/L F 0.29 0.09 0.48 0.62
Nitrates, mg/L N 0.32 0.70 0.75 0.03
Phenols, mg/L PhOH 0.007 0.025 0.019 0.007 C

Iron, mg/L Fe 0.55 1.2 12 0.71
Manganese, mg/L M 0.25 0.42 0.98 0.06
Sodium, mg/L Na 1.2 4.2 3.5 5
Arsenic, mg/L As 0.002 0.001 0.002 0.001 <C

Barium, mg/L Ba <0.1 0.1 <0.1 <0.1

Cadmium, mg/L Cd <0.01 0.01 0.01 0.01
Chromium, mg/L Cr <0.005 <0.005 0.01 0.04
Lead, mg/L Pb <0.01 0.01 0.09 0.03
Mercury, mg/L Hg <0.001 <0.001 <0.002 <0.001 <,
Selenium, mg/L Se <0.001 <0.001 <0.001 <0.001
Silver, mg/L Ag <0.01 <0.01 <0.01 <0.01

327Q-95

Unless otterwisfe noted. analyses are mi 4ccOfv nCe with mettods and ofoceoures oulhoea and aporoved by the Envronie ,,
Protection Agency and conform to cualhtv assurance Protocol.

' l.ess-tltan' (<) ailue s are n icative of ime detection ibrnil

Ann Arbor * Atlanta - Chadds A 1bio.%30allas - Kingston * Nashville
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ChesterLaboratories
A O-S5l Of

Laboratory Analysis Report
For

Lockheed Corporation

Marietta, Georgia

Samples Received: 3/6/84VoaieCrnud

Report Date: 3/20/84

Well Well
Source #14 #15

Log No. 84- 1413 1414
Date Collected 3/2/84 3/2/84

Acrolein, iug/L <100 (100
Acrylonitrile, pig/L <100 10

Bromoform, ug/L (10 (10
Carbon Tetrachloride, ughL (10 (10
Chlorobenzene, wg/L (10 (10
Chiorodibromomethane, Lug/L <10 (10
Chioroethane, iLg/L (10 (10[2-Chloroethylviny1 Ether, iUg/L (10 <10

DChoroboro, ehae wggL (10 (10

-Dichoroethane, ig/L <10 (10

1.2-Dichioroethane, w~gIL (10 84
1,1-Dichioroethylene, wig/L (10 (10

Ethyilbenzene, ne ugg/10L1
cthy1,3Broro pee, ug/L (10 (10
trhys1,Chloiderprpee wgg/ <10 (10

Methylbene Clie, ug/L (10 <10
Methyl2-Trahid rte, ug/L <10 (10
TiethraChloridhye, g/L <10 <10 /
Mthlene Ch/loie (j/10 10
1,1,2-Tn-Dchloroethlne, ug/L <10 10
1,,1trichioroehne, ug/L (10 (10

11, 2-Tasichloroe th ne, wg/L <10 81

Trichioroethylene, tig/L <10 37
Vinyl Chloride, iug/L (10 <10

Un' ' les 'PeI"", "I'd. analyses are in accordance with metnods anid procedures outlined anid approved oy ine Enifionmentai

Pl~tct-on Agency and conform to quality assurance protocol
LOS LsIM3A ' I<) values are indicative of tiC 001eCtIln limit.

Ann Arbor - Atlanta * Chadds Ford - Dallas - Kingston -Nashville



£ ChesterLaboratories

A 0"" ,iOO| --

Laboratory Analysis Report
For

Lockheed-Georgia Company
Marietta, Georgia

Samples Received: 3/12/84 Azalvses

Report Date: 4/18/84

C-5 Wash Rack C-5 Wash Rack
SUpper Basin Lower Basin
Source Sediment Sediment

Log No. 84- 1586 1588
Date Collected 3/8/84 3/8/84

pH 7.2 6.6
Freon Extractables. w 2.88 6.98PH

r EP Toxicity Test:

PH 5.0 .4. 9

Arsenic, .mg/L As 0.032 0.017
Barium, mg/L Ba <0.1 0.2
Cadmium, mg/L Cd 0.02 0.01Chromium, mg/L Cr 0.77 0.25

Lead, mg/L Pb 0.06 0.04
Mercury, mg/L Hg <0.002 <0.002
Silver, mg/L Ag <0.01 <0.01
Selenium, mg/L Se 0.019 0.022

Water Extract (AST- - A)

PH 7.2 6.7
Specific Conductance, Lmhos/cm 640 375
Total Organic Halogens, jg/L C1 !,384 651
Total Organic Carbon, g/L C 5
Chlorides, mg/L C1 9
Sulfates, mg/L S04 8 9
Fluorides, mg/L F 1.5 0.6
Nitrates, mg/L N 0.03 0.03
Phenols, mg/L PhOH 0.36 0.059
Iron, mg/L Fe 6.1 1.3
Manganese, mg/L Mn 0.10 0.04
Sodium, mg/L Na 4.5 1.8
Arsenic, mg/L As 0.009 0.007
Barium, mg/L Ba 0.2 0.1

0 Unless Otherw,se noed. an ySS are a rtI aCordance wh ,nelhoo1 arr. outinea and a0oooed t, the Emronrnel nil
$'Olfttlom Agoney nd Conforrm to Qually assurance DrOlocoI

OLSS-than g 'Cluss are ndcale Ot he dseChon hmlt

Ann Arbor - Atlanta - Chadds Ford - Dallac ,--4.mton " Nashville



LABORATORY ANALYSIS REPORT
FOR

Lockheed-Georgia Company

Marietta, Georgia

Water Extract (ASTM Method A) Analyses
(Continued)

C-5 Wash Rack C-5 Wash Rack
Upper Basin Lower Basin

Sour e Sediment Sediment

Log No. 84- 1586 1588
Date Collected 3/8/84 3/8/84

Cadmium, mg/L Cd 0.10 0.01
Chromium, mg/L Cr 2.4 0.20
Lead, mg/L Pb 0.28 0.04
Mercury, mg/L Hg <0.002 <0.002
Selenium, mg/L Se 0.002 <0.001
Silver, mg/L Ag <0.01 <0.01
Acrolein, ug/L <10 <10
Acrylonitrile, wg/L <10 <10
Benzene, ug/L <10 15
Bromoform, .,g/L <10 <10
Carbon Tetrachloride, ug/L <10 <10
Chlorobenzene, ig/L <10 <10
Chlorodibromomethane, ug/L <10 <1O
Chloroethane, ug/L <10 <1o
2-Chloroethylvinyl Ether, ug/L <10 <10
Chloroform, wg/L <10 16
Dic-.lorobromomethane, .g/L <10 <10
1,1-Dichloroethane, .g/L <10 <10
1,2-Dichloroethane, ,lg/L <10 <10
1,1-Dichloroethylene, ug/L <10 <1O
1,2-Dichlcropropane, ug/L <10 <1O
cis-l,3-Dichloropropene, ug/L <10 <10
trans-1,3-Dichloropropene, .g/L <10 <10
Ethylbenzene, wg/L <10 17
Methyl Bromide, ig/L <10 <10
M-ethyl Chloride, ug/L <10 <1O
Methylene Chloride, ug/L 474 :95
l,l,2,2 -Tetrachloroethane, Ig/L <10 <1O
Tetrachloroethylene, ug/L <10 <10
Toluene, .jg/L 31 <10
1,2-Trans-Dichloroethylene, .g/L <10 <10

l,l.!-Trchloroethane, .g/L <10 16
l,!, 2-Trichloroethane, .g/L <10 <10
Trichioroethylene, ,jg/L <10 (10
Vinyl Chloride, ug/L <10 <i0

3 2 7G....P 3



Chester Laboratories
A Divisio f

J Laboratory. Analysis Report
:.j For

Lockheed CorporationI Marietta, Georgia

Samples Received: 3/6/84 Volaile CompoundsjS Report Date: 3/20/84Ster

C-5 Wash C-5 Wash C-5 Wash BehindjRack-Influent Rack Rack C-6 Wash
to Upper Upper Lower Rack At

Source Pond Pond Pond Dobbins Fence

ILog No. 84- 1420 1421 1422 1423
Date Collected 3/6/84 3/6/84 3/6/84 3/6/84

Acrolein, wgIL <100 <100 (100 (1,00
Acrylonitrile, jig/L <100 <100 <100 <100
Benzene, u.g/L (10 (10 <10 <10£Bromoform, wg/L (10 (10 (10 (10
Carbon Tetrachloride, ugIL 38 <10 79 < 10
Chlorobenzene, ug/L <10 (10 (10 <10
Chiorodibrormomethane, Wg/L <10 (10 <10 <10IChioroethane, P.g/L (10 (10 <10 (10
2-Chioroethylvinyl Ether, ,ig/L 73 <10 <10 <10
Chloroform, Lig/L <10 <10 <10 <10

Dichlorobromomethane, wg/L <10 <10 <10 <10
1,1-Dichioroethane, ig/L 28 <10 25 <10
1,2-Dichioroethane, w.g/L <10 (10 (10 (10
1,1-Dichloroethylene, ug/L <10 <10 <10 <10
1,-ihorpoae wg/ (1 1 110

Ethylbenzene, ujg/L <10 10 19 <10
Methyl Bromide, ug/L <10 <10 <10 <10
Methyl Chloride, tig/L <10 <10 <10 <10

Methylene Chloride, ug/L 142 91 75,000 <10
1,1,2,2-Tetrachioroethane, ,g/L 92 15 274 (10
Tetrachioroethylene, ug/L <10 <10 <10 (10
Toluene, ug/L <10 <i0 53 <10
1, 2-Trans-Dichioroe thy lene, jg/L <10 31 (10 <10

1v,,-Trichioroethane, uig/L 310 55 9s <10
1.1,2-Trichloroethane, ug/L <10 960 (100
Trichloroethylene, wig/L 28 9 1
Vinyl Chloride, Ug/L <10 <10 PO0 <10

3 2 74 i

0 Unless Otherwrse noted, analyses are r accordanCe with methods and procedures outlined and aopooea 1)y the En'v,ironmeniai
Protection Agency and Conform lo qujanty assurance OrotoCol

* Less-lran m)~aues are *ndcatve or the detection limit

Ann Arbor - Atlanta - Chadds Ford *Dallas . Kingston * Nashville

Q-4 1
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2.9 POSITION 19--FUEL/DEFUEL STATION--SITE G16, ZONE 5
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Chester Laboratories
A Diision Of

Laboratory Analysis Report
For

Lockheed Corporation

Marietta, Georgia

Samples Received: 5/22/84 Monitoring Well Analyses

Report Date: 7/2/84

Source Well 18 Well 38

Log No. 84- 3423 3424
Date Collected 5/16/84 5/21/84

pH 6.2 6.8
Specific Conductance, umhos/cm 114 146
Total Organic Halogens, ug/L C1 63 100
Total Organic Carbon, mg/L C 76 9
Freon Extractables, mg/L 3.4 0.6
Arsenic, mg/L As <0.001 <0.001
Barium, mg/L Ba <0.05 0.17
Cadmium, mg/L Cd <0.005 <0.005
Chromium, mg/L Cr <0.005 0.007
Lead, mg/L Pb <0.005 0.013

Mercury, mg/L Hg <0.001 <0.001
Selenium, mg/L Se <0.001 <0.001
Silver, mg/L Ag <0.01 <0.01
Iron, mg/L Fe 16 6.0
Manganese, mg/L Mn 9.8 0.44

Sodium, mg/L Na 1 8
Chlorides, mg/L C1 6 28
Sulfates, mg/L S04 8 11
Fluorides, mg/L F 0.33 1.2
Phenols, mg/L PhOH 0.023 0.020

Nitrates, mg/L N 0.14 0.58
Radium 226, pCi/L 0.2 2.3
Gross Alpha, pCi/L 1.6 5.0
Gross Beta, pCi/L 32 28
Turbidity, NTU 60 56
Total Coliform, No./100 mL <1 <1
Endrin, ug/L <0.01 <0.01
Lindane, iig/L <0.01 <0.01
Methoxcychlor, ug/L <0.1 <0.1
Toxaphene, ug/L <0.5 <0.5
2,4-D, ug/L <1 <12 ,4,5-TP Silvex, ug/L <1 <1

327-3

Unless otplelwise noted, analyses are 'n accoroance wrth the metr'di'" procedures outtned and approved by the Environmental
Protecton Agency and COnform !0 6oalty aeSurance protocol
L iess-rlan" (<) values are ndicalve at tre detection tm,?

o-428



Chester Laboratories
A DyIVIson Of

UP IIMS2 W

Laboratory Analysis Report
For

Lockheed Corporation
IMarietta, Georgia

~Volatile Compounds

Samples Received: 5/22/84

Repon Date: 7/2/84I
Source Well 18 Well 38

Log No. 84- 3423 3424
Date Collected 5/16/84 5/21/84

Acrolein, ug/L <10 <10
Acrylonitrile, ug/L <10 <10
Benzene, wg/L <10 <10

j Bromoform, ug/L <10 (20

Carbon Tetrachloride, ug/L <10 (-10
Chlorobenzene, ug/L <10 <10
Chlorodibromomethane, ug/L <10 <10
Chloroethane, ug/L <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10
Chloroform, ug/L <10 <10

Dichlorobromomethane, ug/L <10 <10
1,1-Dichloroethane, ug/L <10 <10
1,2-Dichloroethane, ug/L <10 26
1,1-Dichloroethylene, ug/L <10 31
1,2-Dichloropropane, ug/L <10 <10
cis-1,3-Dichloropropene, ug/L <10 <10
trans-i,3-Dichloropropene, ug/L <10 <10
Ethylbenzene, ug/L <10 20
Methyl Bromide, Lg/L <10 <10

j Methyl Chloride, ug/L <10 <10

Methylene Chloride, ug/L <10 37
1,1,2,2-Tetrachloroethane, ug/L <10 <10
Tetrachloroethylene, ug/L <10 <10
Toluene, ug/L <10 <10
1,2-Trans-Dichloroethylene, og/L <10 15

1,1,1-Trichloroethane, ug/L (10 167

1,1,2-Trichloroethane, ug/L <10 <10
Trichloroethylene, jg/L <10 <10

PI Vinyl Chloride, jg/L <10 <10

. Q-42?

IUneis Ol oevr, 'oed, analyses are m accordance with '"No rmi!ot ard Drc urs outlhned and a0t~ravd hy Ire Ennrorrntal



Chester Laboratories
A Oivision Of

no 4z2g57=O

Laboratory Analysis Report
For

Lockheed corporation
Marietta, Georgia

SanmplesReceived: 5/22/84 VolatileCLoounds
Recort Date: 7/2/84

SourcePosition 19SouceWell 16 Downstream

Log No. 84- 
3433 3436Date Collected 

5/16/84 5/16/84

Acrolein, jg/L(0(1
Acrylonitrile, uig/L (10 (10
Benzene, .g/L <10 (10
Bromoform, ug/L <10 .<10
Carbon Tetrachloride, jg/L <10 (10Chlorobenzene, -g/L <10 (10Chlorodibromomethane, ug/L <10 <10Chloroethane, jg/L (10 (102-Chloroethylvinyl Ether, wg/L (10 (10
Chloroform, ,;g/L (10 (10
Dichiorobromomethane ,;g/L (10 (10l,l-Dichloroethane, jg/L (10 (101,2-Dichloroethane, ,;g/L (10 16l,l-Dichloroethylene, ug/L (10 <101, 2-Dichloropropane, ugL 10 (10cis-l.,3-Dichloropropene, ug/L (10 <10trans-i, J-Dichloropropene, ig/L (10 <10Ethylbenzene, -ug/L (10 (10Methyl Bromide, ug/L (10 <10Methyl Chloride, ,ig/L (10 (10

Methylene Chloride, ,ig/L 21 <101,l,2, 2-Tetrachloroethane, -gIL (10 <10Tetrachloroethylene, .lg/L (10 (10Toluene, jg/L (10 (101, 2 -Tr ars-Dichloroe thy lene, jg/L (10 101,l,1-Trichloroethane, ug/L (10 (101,l,2-Trichloroethane, ug/L (10 <10Trichioroethylene, .g/L (10 2 6Vinyl Chloride, jg/L (10 (10

527 - 3 

43
--nlegs 3 1moS"Ait noted, analiyses are 'n accordance With the methods ando roCedura outlined and A~PPIrod bY the ErwO'or-etat

* I~0C~~ Agln- ard Conlt,- toja ya-,aC tt>



UChester Laboratories
A Division Of

LI 01.0 1422M Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

SaMPe3 eceved:5/2/84Volatile Compounds
RePort Date: 7/2/84

Source 
Well 37

Log No. 84- 
33Date Collected 5/19

) ~Acrolein, wig/L(1
Acr-ylonitrile, u g/L <10
Benzene, wg/L <10
Bromoform, uig/L (10
Carbon Tetrachloride, u~g/L (10
Clorobenzene, u~g/L (10j Chlorodibrcymomethane, u~g/L 1

Ch loroethane, ug/L <_102-Chloroethylvinyl Ether, <.g/ 10r Chloroform, ugL wg /<16

Dichlorobrommethane, vgiL 
(101,1lDichloroethan, vigiL 
<10

u,-ihooehnig/L 
(101, l-Dichloroethylene, vigiL 
(1012-Dichloropropane, uigiL 
(10j cis-1,3-Dichloropropene, vgiL 
1trans-i, 3-Dichloropropene, vig/L 

(10Ethylbenzene, iuig/L 
(10j Methyl Bromilde, vigiL 
(10U Methyl Chloride, vig/L 
<10

Methylene Chloride, vigiL 
(10l,l,2 ,2-Tetrachloroethane, vigL 
(10Tetr'achloroethylene, vigL 
(10Toluene, vigiL 
(10

l,2-Trans-Dichloroethylene, vg/L (10l,l,l-Trichloroethane, vgiL 
11,1, 2-Trichloroethane, ug/L 

(10Trichloroethylene, vigiL 
<10Vinyl Chldride, vig/L 
(10

- Unless otherwise noted, analyses are nr accordance with the momoMds and procedures Outined and approved try the EnvironmentalProtection Agency and Conform to duality assurance orotoCol Q-431I-Less-,han' (<) values are -ndicaive oft he detection imit



Chester Laboratories
A Owvsion Of

>c-trcrines

52'S
* 2) 259-5700

Laboratory Analysis Report
For

r Lockheed Corporation
Marietta, Georgia

Samples Received: 8/24/84 Volatile Compounds

-- 'Repon Date: 9/17/84

Source Well 38 Well 39 ',ell 4,2

Log No. 84- 5637 5638 5639Date Collected 3/21/84 8/21/84 8/21,,'34

Acrolein, .g/L (1< 10 <10Acronitrile, lig/L (10 (10 (10Benzene, -,g/L (10 <10 Q10Bromoform, ug/L <10 (10 <10Carbon Tetrachloride, .jg/L (10 (10 (10Chlorobenzene, ug/L (10 (10 (10Chiorodibromomethane, ,;g/L (10 <10 (joChioroethane, .ig/L (10 (10 (102-Chloroethylvinvl Ether, jg/L <10 (10 (10Chloroform, ugIL <10 <10 <10

Dichlorobromomethane, .ig/L (10 (10 (101,1-Dichloroethane, jg/L (10 (10 165
1, 2-Dichloroethane, jg/L (10 75 148i,!-Dichloroethylene, i.g/L 61 26 (101, 2-Dichloropropane, jg/L (10 <10 (10cis-I,3-Dichloropropene, ug/L- (10 (10 (10, a-1-3-Dichloropropene, :;gIL (0<10(1
Ethylbenzene, ug/L 75 37 33Methyl Bromide, iug/L (10 (10 (10M!ethyl Chloride, jig/L (10 (10 (10

Methylene Chloride, ug/L <10 (10 (10I,l,2 ,2-Tetrachloroethane, -jg/L (10 (10 <10
:etrachloroethylene, <gL 10 <10 (10
Toluene, ug/t. <10 (10 (10
l.2-Trans-Dichloroethylene, .g/I (10 62 <10
1,I,l-Trichloroethane, jg/L 271 866 5531,1,2 -Trichioroethane, ,.gIL (10 (10 (107richlor~ethyle.ne, T.g/L 360 500- 196

VnlChloride, ugIL <10 (10 <10

* J'meSS otherviSfi mo'ed. 3nalySeS are in aCCO,(eanCe -Imh e mofmodi jQf2odu,e5 .Duthned an~d ap0ooed by "Ie En.orhenlajP-tecC..o Aoency aind conform 10 qua'!y assurance 0oroocof
* -IS~v 'ham, < I 'le '3e '-1 1'0~~ )1 1010c~on -I ~ 3



Chester Laboratories
A Division Of
i neChesbe-reer
P0 B. 93.54

Laboratory Analysis Report
For

Lockheed-Georgia Comvany
Marietta, Georgia

Samples Received: 5/14/84 Monitoring Well Analyses

Report Date: 6/18/84

Source Well #32 Well 1133 Well #/34

Log No. 84- 3149 3150 3151
Date Collected 5/10/84 5/10/84 5/10/84

Arsenic, mg/L As <0.001 <0.001 <0.001
Barium, mg/L Ba 0.02 0.02 0.05
Cadmium, mg/L Cd <0.003 <0.003 <0.003
Chromium, mg/L Cr <0.003 <0.003 <0.003
Lead, mg/L Pb 0.005 <0.003 0.008

Mercury, mg/L Hg <0.001 <0.001 <0.001
Selenium, mg/L Se <0.001 <0.001 <0.001
Silver, mg/L Ag <0.003 <0.003 <0.003
Iron, mg/L Fe 0.67 0.35 0.88
Manganese, mg/L Mn 0.46 0.08 0.33

Sodium, mg/L Na 0.82 0.86 0.99
Chlorides, mg/L Cl 5 4 3
Sulfates, mg/L S0L 9 6 7
Fluorides, mg/L F <0.02 <0.02 0.04
Phenols, mg/L PhOH 0.01 0.007 0.01

Nitrates, mg/L N 0.25 1.7 0.36
Radium 226, pCi/L 0.04 0.15 0.04
Gross Alpha, pCi/L 0.8 0.7 0.6
Gross Beta, pCi/L 0 0 0
Turbidity, NTU 14 5 17
Total Coliforms, No./100 mL <1 <1 <1

Endrin, ug/L <0.01 <0.01 <0.01
Lindane, ug/L <0.01 <0.01 <0.01
Methoxychlor, ug/L <0.1 <0.1 <0.1
Toxaphene, ug/L <0.5 <0.5 <0.5
2,4-D, ug/L <1 <1 <1

2,,-T? Silwt-x, ujg/L <1 <1 <1

Unless o1I.rSl "0 O1 analyses are M accordarce .. In -V nefloos and -ocOu. S Outned an aDprove by Ire Envronrrenta

P'OthCIOrn Agency and con o" *0 aual'ly a ,urance proIocoa

* "Lei-tan" < ) wues are -!,cal-ve o! -e detecon ,n1.o _ 3



N

LABORATORY ANALYSIS REPORT
FOR

ILockheed-Georgia Company

Marietta, Georgia

Monitoring Well Analyses
(Continued)

Source Well #32 Well #33 Well #34

Log No. 84- 3149 3150 3151
Date Collected 5/10/84 5/10/84 5/10/84

pH 5.8 4.2 6.0
Specific Conductance, umhos/= 32 44 32
Total Organic Halogens, ug/L Cl 93 65 43

Total Organic Carbon, mg/L C 11 <1 5

I

1
I
I
I
I

1 3276.-93

a-3



Chester Laboratories
A Division Of
The heserj

'2) 2a"s7 Laboratory Analysis Report

For
Lockheed-Georgia Company

Marietta, Georgia

Samples Received: 5/14/84 Volatile Compounds

Report Date: 6/18/84

Source Well #32 Well #33 Well #34

Log No. 84- 3149 3150 3151
Date Collected 5/10/84 5/10/84 5/10/84

Acrolein, ug/L <10 <10 <10
Acrylonitrile, pg/L <10 <10 <10
Benzene, wg/L 1,130 <10 <10
Bromoform, ig/L <10 <10 <10
Carbon Tetrachloride, ug/L <10 <10 <10j Chlorobenzene, ug/L <10 <10 <10

Chlorodibromomethane, ug/L <10 <10 <10
Chloroethane, ug/L <0 <10 <10
2-Chloroethylvinyl Ether, ug/L <10 <10 <10
Chloroform, ug/L <10 <10 <10

Dlchlorobromomethane, ug/L <10 <10 <10
1,1-Dichloroethane, ug/L <10 <10 <10
1,2-Dichloroethane, ug/L 20 <10 <10
l,1-Dichloroethylene, ug/L <10 <10 <10
1,2-Dichloropropane, ug/L <10 <10 <10
cis-l,3-Dichloropropene, ug/L <10 <10 <10
trans-1,3-Dichloropropene, iug/L <10 <10 <10
Ethylbenzene, ug/L 140 <10 <10
Methyl Bromide, ug/L <10 <10 <10
Methyl Chloride, pg/L <10 <10 <10

Methylene Chloride, ug/L <10 75 71
l,1,2,2-Tetrarchloroethane, ug/L <10 <10 <10
Tetrachloroethylene, wg/L <10 <10 <10
Toluene, ug/L 130 <10 <10
1,2-Trans-Dichloroethylene, ug/L <10 <10 <10
1,1,1-Trichloroethane, ug/L <10 <10 <10
i,l,2-Trichloroethane, ug/L <10 <10 <10
Trichloroethylene, ug/L 45 <10 <10
Vinyl Chloride, ug/L <10 <10 <10

127 4- S

* UnIeSs OlIMeri,se moted analyses are in acOdance with The sph S ano oroceoures oulhne ano aDwoved bpy the Environmental
PrOctiO n Agency aMd COnform '0 UallY assurance olOcOl 

-7r3N
'Less-than (<) values are n(lcal've ot !Me deleeon imit
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Chester Laboratories
A 0visson Of

P 0 86. 9354

Laboratory Analysis Report
For

Lockheed Corporation
Marietta, Georgia

Samples Received: 5/22/84 Monitoring Well Analyses

Report Date: 7/2/84

Source Well 35 Well 36 Well 37

U Log No. 84- 3437 3438 3439
Date Collected 5/19/84 5/19/84 5/19/84

pH 6.6 6.3 3.6
Specific Conductance, umhos/cm 102 98 600
Freon Extractables, mg/L 1.9 0.4 0.9
Total Organic Carbon, mg/L C 6 9 6

Source Well 39 Well 41 Well 42

Log No. 84- 3440 3441 3442
Date Collected 5/21/84 5/21/84 5/19/84

j pH 6.5 6.4 6.1
Specific Conductance, umhos/cm 590 108 650
Freon Extractables, mg/L 1.0 3.9 1.8
Total Organic Carbon, mg/L C 5 8 14

Position Position
19 19

Source Well 16 Well 17 Uostream Downstream

Log No. 84- 3433 3434 3435 3436
Date Collected 5/16/84 5/16/84 5/16/84 5/16/84

PH 5.6 6.0 6.7 6.6
Specific Conductance, umhos/cm 44 136 142 106
Freon Extractables, mg/L 1.3 0.9 0.5 <0.1
Total Organic Carbon, mg/L C 64 8 9 10

0-443

Unless OtherwIse notem d analyses are ,n accordance wtri the methods and Oriocedures Outlined and aporoved by tIe Environmental
PrOleChton Agency andi conform to quahly assurance proiocol
"Les-tman' I ) values are nd,cat, * of !hm qi e ion Irnt




